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ABSTRACT 

This document provides details about the Teacher 
Education and Mathematics (TEAM) Project, which developed a model 
program and instructional materials that can be used to increase 
confidence and skills of students in undergraduate teacher education 
courses. TEAM materials and curriculum were specifically designed to: 
(1) reduce mathematics anxiety in teacher education students; (2) 
develop instructor skills in identifying sex bias in mathematics 
curriculum materials and teacher-pupil classroom interaction; and (3) 
increase teacher knowledge of mathematical concepts needed for 
elementary school instruction. The project concentrated on writing, 
field-testing, and evaluating instructional modules and assessment 
instruments to meet the goals stated above. Sections of this document 
cover: (1) Executive Summary; (2) Review of Year One Activities; (3) 
The TEAM curriculum; (4) Activities, Material Development and 
Revisions; (5) Evaluation; and (6) Implications for Future Research. 
The material notes that while several modules were identified as in 
some need of revision, the material overall was perceived as 
satisfactory by both faculty and students. (MP) 
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I. EXECUTIVE SUMMARY 
Mathematics is b key area of fihe curriculum since mathematics is used 
by citizens in all walks of life. MathematJ.cs has also been identified as 
fulfilling a gatekeeping or filtering function because of its importance in 
many careers. There are sex differences in mathematical experiences both in 
and out of school, and mtth anxiety and sex role stereotyping of mathematics 
as a male domain have Tequently been cited as factors in math avoidance for 
women. One important area of intervention is the schools and within them, 
teacher attitudes, class activities and materials. There is a need for 
teachers who are free of math anxiety, who understand basic mathematics con- 
cepts, and who perceive mathematics as equally important and useful for both 
girls and boys so that they can help their students enjoy mathematics and 
continue to study mathematics so that career options are not foreclosed. 

The project on Teacher Education and Mathematics (TEAM) has developed 
a model program and instructional materials that can be used to increase 
confidence and skills in mathematics of students in undergraduate teacher 
education courses. More specifically, the program and materials are designed: 
to reduce mathematics anxiety in teacher education students; to develop their 
skills in identifying sex bias in mathematics curriculum materials and teacher- 
pupil interaction in the classroom; and to increase their knowledge of mathe- 
matical concepts needed for teaching mathematics in the elementary school. 

In order to meet these goals, the project has concentrated on writing, 
field-testing, and evaluating a series of instructional modules and assess- 
ment instruments. There has been an emphasis on defining a learning environ- 
ment that can serve as a model for the classroom experiences teacher education 
students will later provide for children. The inductive approach was used 
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for mathematical instruction, and each module begins with problems designed 
to teach the principles through easy to more difficult examples. Units 
within the modules conclude with a statement of the principles and the 
objectives of the unit. 

Instructional modules have been developed in the areas of Patterns, 
Approximation and Esti.matxon, Metric Measurement, and Choice and Chance. 

Each mathematics inodule includes: 1. an instructor's text; 2. student 
materials and exerciseri; ^ solutions and guide to student exercises; and 
4. a student summary and review. The instructor's handbook describes the 
math anxiety reduction activities used with groups of students. These 
activities ranged from group discussions, designed to focus on students' 
feelings about mathematics and awareness of their increased knowledge and 
skill, to special sessions on test anxiety in the mathematics class. The 
attitudinal modules developed were: Demystifying Math; Sex role Stereo- 
typing in Mathematics Education; Women, Mathematics, and Careers; and 
Women as Mathematicians. These modules are designed: to develop an under- 
standing that math anxiety is a shared problem; to increase teachers' skills 
in locating sex bias in curriculum materials and to counteract such bias 
when it is identified; and to foster positive attitudes through an increase 
in knowledge of womens' contribution in mathematics and a recognition of the 
importance of mathematics In a wide variety of careers. 

In addition to the instructional modules and cassettes, TEAM products 
include a bibliography of references relative to math anxiety and women, 
dissemination (information) papers presented at professional meetings, and 
a final report. 
EVALUATION 

TEAM course materials were modified on the basis of use of the materials 
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by faculty and students in three field trials. During year one of the 
project, the materials were used by a mathematics educator and a psycholo- 
gist. During year two, the materials were used in two colleges in the fall, 
with a math educator and psychologist in one setting and a mathematics 
instructor and psychologist in the second setting; in the spring the materials 
were used by a mathematics teacher educator, with only consultation by a 
psychologist. 

There were specific suggestions for revision from each field trial and 
revisions are in the final materials. Overall, the materials in their field 
test form were perceived as satisfactory by both faculty and students. To 
assist potential users of the TEAM materials to understand student feelings 
as they progress through the TEAM course, evaluation case material was 
developed. Issues that occurred in student logs were identified. These 
issues focused on the classroom atmosphere and the substantive approaches 
to math content and anxiety. For the classroom atmosphere, the two kc/ 
themes were first, the students' feelings of not being "alone," "left 
behind," and their growing comradeship and second, the patience and under- 
standing of the faculty using the TEAM materials. Substantive issues dealt 
with the inductive approach and the numerous examples used in presenting 
the mathematics content. Students varied in their reaction to this in- 
structional technique, yet the overall evaluations in attitudes and math 
anxiety are positive. The test preparations designed to reduce anxiety and 
particularly math anxiety were very positively viewed. Two student logs 
provide further understanding of the changes occurring in attitudes and 
student perceptions of the changes. 
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The pre-course measures of anxiety indicate that the students volun- 
teering for the TEAM course had higher scores on a measure of math anxiety 
(MARS) and lower scores on the perceived usefulness of mathematics and confi- 
dence in their ability to use mathematics. Post-course measures of attitudes, 
mathematics anxiety and mathematical concepts indicated significant gains in 
each area, as well as perform^ .e equal to or better than comparison students 
who were less math anxious and who tended to have more positive attitudes 
toward mathematics. For mathematics content, as measured by a 36-item test 
of mathematics concepts, there were reliable student gains where pre and 
posttests were given to TEAM groups. 

As a result of the attitude modules, TEAM students could name more famous 
women mathematicians when given that question pre-and post course, and all 
TEAM I and III students had noticed the treatment of women in elementary school 
math texts and considered it unfair, when compared to non-TEAM students. An- 
other question tapped student feelings about teaching mathematics in the ele- 
mentary school. More TEAM students felt very or somewhat comfortable about 
teaching mathematics than did a group of comparison students. 

An overall student evaluation question asked students whether they would 
recommend offering the course on a regular basis to all teacher education 
students. A large majority, 83%, would either highly recommend the course 
or recommend it for some students. A follow-up of TEAM I participants had a 
very positive result in response to questions to college faculty supervisors 
of student teachers: more TEAM student teachers chose to teach math volun- 
tarily (80% compared to 58% on non-TEAM student teachers). 

Overall the TEAM evaluation data are highly positive and indicate that 
the materials should be useful to other teacher education programs that wish 
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to prepare elementary school teachers who are less math anxious, more 
competent and more aware of the need for sex equity in mathematics in- 
struction. 

II • Review of Year I Activities 

During th<i 1978-1979 year the Teacher Education and Mathematics 
Project (TEAM) planned and developed a series of instructional modules 
designed to increase mathematics knowledge and reduce anxiety about mathe- 
matics. Tl £. instructional modules are for use by teacher education faculty 
with undergraduate elementary teacher education students. Four mathematics 
units were written and piloted with 44 students during 14 three-hour class 
sessions. The mathematical content of the units is: Patterns, Approxima- 
tion and Estimation, Metric Measurement, and Choice and Chance. 

The inductive approach was used for the mathematical instruction. 
In this approach, each module begins with problems designed to teach the 
principles through easy to more difficult examples, and the unit concludes 
with a statement of the principles and the objectives of the unit. 
Numerous examples were presented to students, who were then asked to find 
an appropriate generalization for the material. Although considerable 
class time is spent in this approach while students grope to find the 
appropriate methodology, the approach offers distinct advantages: students 
understand the bases for generalizations and can reconstruct the solution 
process; students practice a strategy for solving mathematical problems 
which is useful in out-of-classroom situations; and students who are pros- 
pective teachers are provided with a model method of teaching mathematics 
in an interesting and stimulating manner. 
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The tnatheinatical units are accompanied by instructional inteinrentions 
designed to reduce anxiety about mathematics. This psychological component 
focuses on students' feelings about mathematics in relation to problem 
solving, awareness of increased knowledge and skill, and test anxiety. The 
topics and activities for the attitudinal component include a plan for the 
orientation session, and initial or "intake" interview schedule and a final 
interview schedule. Sessions on demystifying math (developed by Dr. Stanley 
Kogelman) and material on how to conduct small group sessions were also pre- 
pared. The materials for a sex role stereotyping module include how to 
review text books for sexism and the implications of sex role stereotyping 
in the classroom. Materials to increase perception of math as a female 
douiain include brief biographies of famous women mathematicians, a student 
interview form for women who use math or science in their work, a dis- 
cussion of careers in which people use math, and suggestions for activities 
to be carried out by children. 

Evaluation data were collected so that the materials could be im- 
proved on the basis of student and consultant reviews and classroom observa- 
tions by project staff. Three groups of students were assessed for dif- 
ferent purposes during the first year of the project. First, during the 
fall of 1978 groups of students were administered several of the attitude 
measures to determine the suitability (ease/difficulty, acceptability) of 
these measures for use with undergraduate elementary teacher education 
students. Second, the TEAM students who enrolled for the spring semester 
TEAM course in mathematics and anxiety reduction were assessed both before 
and after the courses. And third, a comparison group of students was 
assessed to provide evidence of the effectiveness of the TEAM courses. 
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The overall picture that emerged of the TEAM undergraduate elementary 
teacher education student was that of a person who had not taken mathematics 
since high school, who reported negative experiences and feelings about 
mathematics, and who wanted to increase her achievement and confidence in 
working with mathematics. TEAM participants in the first year of the program 
were generally typical of the type of student the project intended to recruit 
and serve. 

The comparison group was formed from students who were one semester 
ahead of the TEAM I participants, already in the education sequence of 
courses, and who were beginning the mathematics methods course. They were 
at the point the TEAM participants would be after the TEAM experience and 
therefore, were selected as a comparison group. 

Three attitude measures were administered to both groups: Mathe- 
matics Anxiety Rating Scale (MARS)., Fennema- Sherman Mathematics Attitudes 
Confidence, and Usefulness Scales. (These instruments are described in 
Section V.A). The data indicated that TEAM students reported significantly 
more mathematics anxiety and less confidence than the comparison group of 
teacher education students. 

Pretest-posttest comparisons on TEAM I indicated significant dif- 
ferences in the desired direction on all three measures. At the conclusion 
of the semester, TEAM students showed math attitudes similar to the 
comparison group. 

Three types of dissemination activities were conducted during 1978- 
1979. A press release was written and distributed which resulted in 
three news articles. Papers on various aspects of TEAM were presented 
at the Institute on Multiethnic Studies for Teacher Education of AACTE 
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(American Association of Colleges for Teacher Education), and at APA 
(American Psychological Association). A workshop was presented at Queens 
College for faculty, students and community members; another was conducted 
for mathematics teachers in the Los Angeles City School District. 

The Year I Final Report includes specific information on the con- 
ceptualization and selection of the topics, on developing an institutional 
structure for the course, on recruiting participants, on the selection, 
development and piloting of evaluation instruments, and on the literature 
review. It also includes a summary of each session, data collection 
procedures used by observers and student and faculty reactions to the 
modules. Evaluation recommendation and information on Year II planning 
are also included. 

III. The TEAM Curriculum 

A. The Structure of the Modules. 

To present an overview of TEAM an Instructor's Handbook has 
been prepared. 

In addition, each mathematics module has at least four separate 

components : 

Instructor's Text 

Student Materials and Exercises 

Solutions and Guide to Student Exercises 

Student Summary and Review 

The attitudinal modules include an Instructor's Text and Student 
Materials. A special component of the attitude modules is an 
Audio Cassette. Each of these module parts will be described 
in this section. 
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1. The Instructor's Handbook 

The Handbook sets the tone for the TEAM courses and outlines 
the structure and purposes of the instructional material. It 
includes: User's Guide, Introduction (to the problem of mathe- 
matics attitudes), Purposes and Strategies, Learning Environment, 
Attitudinal Interventions and a Bibliography. An Appendix on 
the evidence basic to the TEAM instructional strategies is 
provided along V/ith a bibliography, 

2. The Instructor's Text 

The Instructor's Texts are the heart of the TEAM curriculum. 
Each one provides the content for the module, presented in a 
natural sequence for instruction. The text includes objectives 
of the lesson, explanation of concepts presented, definitions 
where necessary and approaches to be used to promote students' 
understanding of the material. The math Instructor's Text also 
indicates which exercises are appropriate for specific topics. 
Sample items developed to assess each objective are included 
for evaluation purposes. 

The unique part of the Instructor's Text is the section entitled 
Commentary presented alongside the Instructional Content which 
incorporates teaching and counseling suggestions. The counseling 
notes include descriptions of what to expect from students on an 
attitudinal level for different topics and suggestions on how to 
use class sessions to build confidence and relieve anxiety. 
Instructional notes also include classroom organization sugges- 
tions and additional activities. 
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Student Materials and Exercises. 

These sets of materials have been developed for students' use 
and provide the hand-outs for class sessions. The materials 
include items such as representations of spirals found in 
nature (Patterns), a Pascal Triangle (Choice and Chance), rele- 
vant journal articles (Sex role stereotyping in Math Education), 
and "Metric Me," (Metric Measurement) an assessment of one's 
metric measures such as height and weight. 

The exercises are problems which relate to the material presented 
by the instructor. These exercises can be performed by indivi- 
duals, or by groups of students during class sessions in a group 
problem solving paradigm, or can be assigned as homework. 
Solutions and Guide to Student Exercises 

In this section the solutions to the student exercises are pre- 
sented, and the instructor is provided with questions, sugges- 
tions and ideas for using the exercises. 
Student Summary and Review 

The Student Summary and Review Section was developed for pre- 
sentation to the student upon completion of the module. At that 
point the content should be internalized and a concise outline 
of the modules' major points can be a helpful learning tool. 
The Student Summary and Review is helpful too, in quiz prepara- 
tion. 
, Audio Cassettes 

For three of the attitude modules audio cassettes have been 
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developed to aid in classroom presentation of material. The 
cassette and a script are included with these modules* 

111* B* Instructional Modules : Math 

Four mathematical modules which can be presented in any sequence 
are included in the TEAM curriculum: 

Approximation and Estimation 

Choice and Chance 

Metric Measurement 

Patterns 

1. APPROXIMATION AND ESTIMATION 

The purposes of this module are to: 

. Have students understand when estimating and approxi- 
mating are properly used; 
. Enable students to become skillful in using approximate 

numbers when exact numbers are not needed; 
. Enable students to assess the reasonableness of results; 
. Have students develop references for various numbers; 
. Familiarize students with calculators; 
, Decrease anxiety and increase confidence in the area of 

« 

approximation and estimation. 
The objectives of the module for students to be able to: 

. Select those that express approximate numbers in a given 

set of numbers ; 
. Place parentheses in a given mathematic expression to 
indicate a specified order of operations; 
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. Cite references for various measurements and other 
numbers ; 

. Round a given number to a specified degree of accuracy; 
. Compute using the square brackets ; 

. Determine appropriateness of rounding up or rouriding down 
in a given situation; 

. Translate written words into decimal numerals and con- 
versely; 

. Express a given number in scientific notation and convert 
scientific notation to standard numerals; 

. Analyze a calculation for reasonableness of results; 

• Demonstrate the use of various computation shortcuts. 
Approximately 8 hours of instructional material are included. 
CHOICE AND CHANCE 

The purposes of this module are to: 

. Familiarize students with the vocabulary and concepts of 
probability; 

. Enable students to compute simple probability measures; 
. Develop problem solving skills; 

. Demonstrate the extent to which probability is used in 
daily life; 

. Reduce anxiety and develop confidence in the area of 
probability. 

The objectives of this module are for students to be able to: 

. List the outcomes for an experiment using a Tree Diagram; 
. Calculate the number of outcomes of an experiment using 
the Multiplication Principle; 
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. Calculate the number of permutations for a set 

of things using all of the objects; 
. Calculate the number of permutations for a set of 

objects using any nuniber of themj 

. Perform computations with factorials; 

. Determine the total number of subsets that can be 

formed from a given set of elements using the formula 
2n. 

. Use tlie Pascal Triangle to determine the number of 
subsets of a specific number of elements that can be 
formed from a given set; 

. Pose questions for which the numbers of the Pascal 
Triangle are the correct answers; 

. Determine the probability of an event, given the total 
number of outcomes and the number of favorable out- 
comes; 

. Determine the probability that an event will not occur, 

given the probability that it will; 
. Predict the number of times an event can be expected to 

occur in a given number of trials, given the probability 

of the event. 

Approximately 8 hours of instructional material are presented. 

METRIC MEASUREMENT 

The purposes of the module are to: 

. Familiarize students with the vocabulary and concepts 
of measurement, particularly metric measurement; 
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. Develop an understanding of^hich measurement units 
are appropriate to specific measuring tasks; 

• Develop reference measures for various measurement 
units; 

, Enable students to convert units within the metric 
system; 

. Increase problem-solving skills; 

. Decrease anxiety and increase confidence in the area 
of measurement. 

The objectives of the module are for students to be able to: 
. Select appropriate metric units to measure length, 

capacity, mass, and temperature; 
. Estimate using metric units; 

• Make comparisons between commonly used metric units 
and parts of the body or familiar objects in the 
environment; 

. Convert and compute within the metric system; 

• Demonstrate knowledge of concepts of measurement; 

. Use accepted standards for recording metric measurements 
. Demonstrate knowledge of the structure of the metric 
system: i.e. the decimeter - cubic decimeter (liter) - 
kilogram relationship that relates the linear, capacity 
and mass system. 
Approximately 8 hours of instructional material are provided. 
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4* PATTERNS 

The purposes of the Patterns module are to: 

. Show the importance of patterns in the discernment of 

number relationships; 
. Demonstrate that math exists in nature; 
. Demonstrate there are various ways to approach the 
solutions of mathematical problems; 

♦ Upgrade problem solving strategies, particularly 
through the systematic recording of data; 

. Reduce anxiety and increase confidence with number 
relationships . 

Tlie objectives of the Patterns module are for students to be 
able to: 

. Identify and write triangular numbers; 

2 

. Apply the formula n to calculate the sum of the first 
n odd numbers; 

2 

. Show through diagram, that 1+34-5. . .+(2n-l) = n 

. Apply the formula _1_ n (n+1) to calculate the sum of the 

2 

first n^ natural numbers; 

• Apply the formula n (n+1) to calculate the sum of the 
first n even numbers; 

. Demonstrate knowledge of the sums of even and odd 
numbers; 

. Identify and write a specified term of the binary 
sequence; 
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• Express the sum of any number of terms, n, of the 

binary sequence in the form 2^-1; 
. Write a specified number of terms of a Fibonacci-type 

sequence; 

. Follow and extend a given number sequence. 
Approximately 8 hours of instructional material are included. 

III. C. Instructional Modules: Attitudes 

Four attitude modules, which can be presented in any sequence, 
are included in the TEAM curriculum: 
Demystifying Math 

Skx Role Stereotyping in Mathematics Education 
Women, Mathematics and Careers 
Women as Mathematicians 
1. DEMYSTIFYING MATH 

The purposes of this module are to: 

. Develop an understanding that math anxiety is a shared 

prob lem; 

. Provide an atmosphere where the therapeutic discussion 

of anxieties is apt to take place; 
. Suggest behavioral approaches to help the individual 

better cope with mathematics. 
The activities of this module include: 

. Group discussions about math autobiographical information; 
. Considering common math myths and how they influence our 

behavior; 
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. Considering the role of math in participants' daily 
lives; 

♦ Identifying ways to counteract the debilitating effects 
of math anxiety; 

♦ Considering ways to help children demystify math. 
Approximately 4-6 hours of class discussion and activities are 
included* 

SEX ROLE STEREOTYPING IN MATHEMATICS EDUCATION 
The purposes of this module are to: 

♦ Increase students* awareness of the existence of sex 
bias in curriculum materials and in classroom prac- 
tices; 

. Increase students' skill in identifying sex role stereo- 
types in materials and practices; 

. Increase students' skill in counteracting sex bias in 
instructional materials, and practices; 

. Provide a model for developing criteria than can be used 
to compare textbooks; 

. Suggest methods of counteracting sex role stereotyping 
in the classroom; 

♦ Encourage students to analyze their own math education 
as a possible factor in their math anxiety; 

. Increase confidence in mathematics and decrease math 
anxiety. 

The activities in this module include: 

♦ Content analysis of math textbooks; 
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. Viewing and discussing the slide show Images of Males 
and Females in Elementary School Textbooks by L. S. 
Weitzman and D. M. Rizzo; 

, Discussions of students* math experiences; 

. Discussion of how to handle sex stereotyping in the class- 
room; 

. Listening and discussing an audiocassette Teachers are 
Important . 

Approximately 2-4 hours of instructional material are provided. 
WOMEN. MATHEMATICS, AND CAREERS 
The purposes of this module are to: 

. Expand the knowledge base about math-related careers; 

. Develop an understanding of the importance of mathematics 

to many careers; 
. Suggest ways of transmitting this knowledge and under- 
standing to children in the classroom. 
The activities of this module include: 

• Interviewing a career woman who uses math; 

• Discussing the role of mathematics in careers; 

• Listening and discussing the audio cassette: Getting 
from Here to There ; 

• Planning a lesson for children that relates math to 
careers . 

Approximately 4-6 hours of instructional material are provided 
in this module. 
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4, WOMEN AS MATHEMATICIANS 

The purposes of this module are to: 

. Develop an awareness that some famous mathematicians 

have been women; 
. Suggest ways to present material about famous women to 
children; 

• Increase confidence and decrease anxiety about mathe- 
matics. 

The activities in this module include: 

, Taking pretest (non-graded) on female mathematicians; 
. Listening and discussing the audio cassette: Interviews 
with the Past , a fictionalized discussion with two famous 
women mathematicians; 
. Reading about women mathematicians - mathematics edu- 
cators of note; 
. Discussing personal environmental features that con- 
tributed to the mathematical development of famous women. 
Approximately 1-2 hours worth of instructional material is pre- 
sented. 

Activities, Material Development and Revisions 

A, Overview of Year Two Activities 

The primary activity of Year II was the field trial and revision of 
the modules which had been developed and piloted during Year 1. 
These included the modules on: Patterns, Approximation and Estima- 
tion, Choice and Chance, Demystifying Math, Sex Role Stereotyping 
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in Mathematics Education, Women, Mathematics, and Careers, and 
Women as Mathematicians. 

The modules were field tested during Year II in five settings: 

City College (Fall 1979) 

Uueens College (Fall 1979) 

Curry College (Fall 1979 - Spring 1980) 

uueens College (Spring 1980) 

Brooklyn College (Spring 1980) 
These field testing situations differed in many respects, including 
the amount of time devoted to TEAM materials, the instructional 
arrangement, the type of student. Descriptions of each situation 
are presented on the following pages. 

As a result of the field trials and the feedback received 
from faculty and students, the modules were revised, and prepared 
for final distribution. In addition, new materials were developed. 
The module on metric measurement was prepared and a set of audio- 
tapes to complement the attitude modules were developed. The bib- 
liography of references compiled in Year I was entered into a com- 
puter so that additions could be made more readily. Considerable 
effort was made to disseminate the findings, as was true in Year 
I, and these are presented in sub-Section E that follows. 

Major effort was again placed on evaluation. The City College 
class and the Queens College class of the Fall 1979 field testing, 
considered TEAM II, received a complete battery of pre and post 
testing of achievement and attitude measures. Classes were ob- 
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served, faculty reactions were assessed, and the students were 
asked to rate the materials. These results are presented in 
the next section (V. Evaluation). Also included are the results 
of TEAM III, the Queens College (Spring 1980) field site. 

A follow-up on TEAM I students (Queens College, Spring 1979) 
was conducted. These students were participating in a student 
teaching experience and were observed by Queens College faculty. 
During the first semester (Fall 1979), students were expected to 
teach a math lesson as one assignment in their methods of teaching 
mathematics course. Professors observed these lessons and dis- 
cussed these with students. During the second semester (Spring 
1980), the faculty were interviewed about all their student 
teachers to assess the use of mathematics in the classroom and 
attitudes of student teachers. The results of this investigation 
are presented in Section V. 



B. Tryout of Modules at Field Sites 
1. College A (Fall 1979) - TEAM II 

A mathematics educator and a psychologist conducted the TEAM course 
work at College A in the Fall of 1979. The Team material was integrated 
* into an existing course scheduled on mathematics instruction. Sixteen 

students participated in this course, which met for three hours on 
Thursdays at 6 p.m. Many of the students who attended this evening 
courst^ were working in schools during the days as paraprof essionals 
and were tetuming to obtain a college degree. The following modules 
were used in instructing the class: Patterns, Demystifying Math, and 
Sex Role Stereotyping in Mathematics Education. The evaluation data 
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for these students are presented in Section V. 
2. College B (Fall 1979) - TEAM II 

A mathematician and psychologist conducted the TEAM course at 
College B in uhe Fall of 1979. Students who intended to teach, particu- 
larly in the early childhood and elementary grades were recruited to 
participate in the course. The course enrollment was 18. This course 
met for three hours on Thursdays at 1 p.m. Most of the students were 
enrolled full-time as undergraduates in the Education Department. The 
following modules were presented to this class: Patterns, Approximation 
and Estimation, Choice and Chance, Metric Measurement, Demystifying 
Math, Sex Role Stereotyping in Mathematics Education, Women, Mathe- 
matics and Careers, and Women as Mathematicians. The evaluation data 
for these students are presented in Section V. 

3. College C (Fall 1979 - Spring 198 0) 

A mathematics education instructor at College C, expressed a de- 
sire to field test the attitudinal components of the TEAM materials 
within an established course of mathematics education. Twenty-one 
students participated in this course and were exposed to the modules 
on sex role stereotyping. She was able to select components of the 
module and incorporate them satisfactorily into the existing course. 

4. College D (Spring 1980). TEAM III 

A mathematics educator, conducted the TEAM III class. Students 
were recruited from the Education Department, and 30 enrolled in the 
course. The students were full-time undergraduates working toward 
certification, for the most part, in elementary and early childhood 
grades. 
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The following modules were presented: 

Patterns; Approximation and Estimation; Choice and Chance; Metric 
Measurement; Demystifying Math; Sex Role Stereotyping in Mathematics 
Education; Women, Mathematics and Careers; Women as Mathematicians. 
Full evaluation data on this group are presented in Section V. 
5. College E (Spring 1980) 

A mathematics educator assigned the Approximation and Estimation 
module to her class of students, all of whom were prospective teachers, 
generally at the elementary school level. In this case, the Student 
Materials and Exercises, and Summary and Review of the module were 
used for self-instructional purposes: questions regarding content 
were discussed during the full class sessions in this course on 
teaching mathematics. Student ratings of the module were collected: 
no other evaluation data were collected from the students. The faculty 
member also completed the rating scales for the module. 

C. Development and Revision of Modules 

On the basis of the initial pilot testing, and reactions to the 
modules from the field test groups, all of the modules were revised 
to some extent. For the most part, this took the form of making the 
mathematics modules shorter, more cohesive, and developing exercises 
for the students which not only involved the new concepts, but allowed 
students to practice basic concepts as well. 

An additional module was completed. The Metric Measurement module 
(described in detail in Section III) develops concepts of measurement 
in general (area, length, width, volume) within a context which is apt 
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to be unfamiliar to many of the students - metrics. The inter- 
relationships between metric measures (meter, liter, and gram; centi- 
meter, kilometer, etc.) are stressed. 

D. Completion of Audiotapes 

Audiotapes were recorded to supplement the attitude modules and to 
allow the instructor one more medium through which to present the 
TEAM concepts/. To accompany the module Sex Role Stereotyping in 
Mathematics Education , the audiotape, "Teachers are Important," was 
developed. The script concerns a series of conversations between two 
teachers, one of whom is competent and comfortable with mathematics, 
and a friend of hers who is frightened and feels incompetent with math- 
mat ics. Through the course of the tape we hear how teachers can assist 
one another, and specifically how teachers can influence the way their 
students perceive mathematics. 

In the module Women. Mathematics, and Careers , the purpose is not 
only to expand the knowledge that future teachers have about the career 
uses of math, but also to provide prospective teachers with tools when 
they have their own classrooms. The audiotape "Getting From Here to 
There," developed to accompany this module, serves both purposes. The 
script revolves around a classroom assignment in an elementary school 
class where a group of children decide to present a panel to their class- 
mates. The panel is composed of women who use math professionally. 
The vehicle of the audiotape allows the TEAM instructor to provide 
knowledge of the actual careers (a computer programmer, a public 
health statistician, and a home economics teacher) and simultaneously 
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to suggest an effective method of having children pursue similar topics 
(a panel of experts visiting the class). 

The third audiotape "Interviews with the Past" is part of the Women 
as Mathematicians module. Two female mathematicians (Sophie Germain 
and Sonya Kovalevski) are interviewed in radio-style conversations to 
delve into the life histories and life purposes of these two famous women. 

E. Completion of Bibliography 

The bibliography of references compiled in Year I was updated. 
Categories were developed and citations grouped into these: Attitudes 
toward mathematics for students and teachers. Mathematics careers and 
sex bias, Sex role stereotyping, Math anxiety, Sex differences. Math 
anxiety reduction programs. Mathematics content. Teachers' perceptions 
and skills. Women mathematicians and Math anxiety assessment. The cita- 
tions were entered into a computer to facilitate future updating. 

F. Dissemination Activities (September 1979 - August 1980) 

, Math Anxiety Correlates ; A Study of Prospective Ele- 
mentary School Teachers (Elaine Chapline, Elenor Denker, 
Claire Newman) was presented at the Annual Meeting of the 
American Psychological Association (APA in New York City 
in September 1979, sponsored by Division 35, the 
Psychology of Women. 

. A description of the TEAM Project was presented by Drs. 
Chapline and Newman at the annual meeting of the Associa- 
tion of Mathematics Teachers of New York State (AMTNYS) 
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in November 1979 in Rochester, New York. Approaches to 
mathematics and anxiety reduction were presented and 
sample instructional materials were available. 
. A description of the TEAM Project was presetited at the 
annual meeting of the American Association of Colleges 
of Teacher Education in Dallas, Texas in February 1980 by 
Drs, Chap line and Newman. 
. At the annual meeting of the National Council of Teachers 
of Mathematics (April 1980, Seattle) titled "The Curriculum 
of the 80 *s," Dr. Newman presented Teacher Education and 
Mathematics ; the Team Project. 
. Teacher Education and Mathematics ; Program development 
and evaluation (Elaine Chapline) was presented at the 
annual meeting of the American Educational Research Assoc- 
iation in Boston, April, 1980, The paper was entered in 
the ERIC system (ED 186 272)* 
. Math Anxiety Reductions and College Classroom Interventions 
(Elaine Chapline) was presented at the Annual Meeting of 
the American Psychalogical Association in Montreal in 
September 1980. 

. Articles have been published in local newspapers based on 
a news release by Queens College. 

G, Staff Responsibilities 

The TEAM staff was carefully selected and has proven to be a multi- 
skilled group. Most were able to function in several capacities. The 
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three primary staff members were Dr. Elaine B. Chapline, Psychologist 
and Project Director, Dr. Claire M. Newman, Mathematics Specialist 
and Dr. Carol Kehr Tittle, Psychologist-Evaluator. These three indi- 
viduals conceptualized the program, submitted the original grant pro- 
posal, translated the broad goals into activities, developed the in- 
structional materials and evaluation design, and supervised the other 
staff members. In addition to these three senior staff members, the 
project staff in Year II also included an Evaluation Associate 
(Elenor Rubin Denker), a Mathematics Associate (Francine Sicklick) and 
two Graduate Assistants (Annette Berson and Dorothy Watkins). 

The other member of the TEAM staff Year II was a Secretary-Admini- 
strative Assistant; (Katherine Flanagan). Other individuals were con- 
sulted regularly. These consultants were Dr. Stanley Kogelman, a 
specialist in mathematics and mathematics anxiety; Dr. Anne Peskin, 
and Dr. James Bruni, professors of mathematics education; and Mitchell 
Lazarus, mathematics educator, and Fredrick Paul, Chief of the Bureau 
of Mathematics of the New York State Education Department, provided 
evaluative comments about modules. 

EVALUATION 

A. Evaluation Apj^roach and Design 

The evalxjation of the TEAM project has three major goals: 

1. To provide judgment and process feedback to the TEAM developers 

for the improvement of TEAM course materials; 
2,. To .provide summative data on changes in attitudes, mathematics 

anxiety and mathematics concepts; and 
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3. To compare the effect on student attitudes, mathematics 

anxiety and mathematics concepts of participation in a TEAM 
course with effects for non-TEAM students. 
The first evaluation goal was primarily for TEAM developers, although 
descriptions of process are also valuable to potential users. Goals 
two and three are particularly of value to future users of TEAM materials. 

In the first year of the project the responses of a sample of 
teacher education students were used to determine the appropriateness 
of several instruments. The Mathematics Anxiety Reduction Scale, (MARS), 
(Suinn, 1972) and several of the Fennema- Sherman Attitudes Toward 
Mathematics Scales , (F-S Scales) Fennema and Sherman, 1976) were selected. 
In the second year the Attitude Toward s Women Scale (AWS) (Spence and 
Helmrich, 1973) was used for TEAM II. Other instruments were developed 
for the project and included interviews and questionnaires, student and 
faculty rating forms for the TEAM modules, as well as observer schedules. 
(See Table 1). 

Both the instruments and method of using the TEAM materials varied 
in the three semesters of field trials. Therefore, with few exceptions, 
the data are described separately for each group-TEAM I, TEAM II, and 
TEAM III~as well as for the corresponding comparison groups. The 
specific evaluation objectives and data collected for students are 
summarized in Table 1. The characteristics of the student groups are 
described in Section B, and the findings are presented in Sections C to 
E. Section D provides case descriptions which are intended to give a 
more complete understanding of the process Students experience as part 
of their participation in a course using the TEAM materials. A summary 
is provided in Section 



TABLE I EVALUATION FOR 1978 - 1980 FIELD TRIAL SITES 



Project Goal 

1) Develop materials 
that decrease math 
anxiety. 



2) 



Measurable Objectives 

1) a) MARS scores will 
significantly 
decrease over course 
of Jemester. 

b) Fennema/Sherman 
Confidence and Use- 
fulness scores will 
significantly Increase 
over course of semester, 

c) Students will report 
significantly less math 
anxiety at end of 
semester 



Develop materials 
that Increase math 
Competence. 



2) 



3) 



Develop materials 3) 
that reduce sexrole 
stereotyping In pro- 
spective teachers. 



Strategies for approach- 
ing math problems will 
Improve over course of 
semester. 



The ability to Identify 
sexrole stereotypic 
material In texts will 
Increase • 



Evaluation Data 

1) a) MARS pre and 
post 



TEAM I 
Spring 1979 



TEAM II 
Fall 1979 



TEAM III 
Spring 1980 



b) F/S Confidence X 
and Usefulness 
scales pre and 

post . 

c) Self-rating pre X 
and post. 

(student attitude 
questionnaire) . 

Most measures also Posttest 

given to comparison only 
groups . 

2) Math concepts test Posttest 

(project test) given only 
pre-posttest 



Math concepts test Posttest 

given to Comparison only 
group I as Posttest 

3) a) Pre-post question Posttest 

on student attitude only 
questionnaire . 

Pre-post question Posttest 

given to comparison only 
group 



Pretest 

and 
Posttest 



to 
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TABLE 1 (continued) 

TEAM I TEAM II TEAM III 

Project Goal Measurable Objectives Evaluation Data Spring 1979 Fall 1979 Spring 1979 



4) Develop materials 
that Increase 
knowledge of women 
and math. 



4) a) Knowledge of famous 
women mathematicians 
will Increase* 



4) a) Pre-post 

questionnaire 
Item 



5) Develop materials 
that Increase 
student confidence 
In teaching 
mathematics 



b) Realization of the 
usefulness of math 
will Increase 



5) a) The nunier of students 
stating they have 
positive feelings 
about teaching math 
will increase. 



b) F/S Usefulness 
Scale pre and 
post ; (comparison 
group I also) 

5) a) Student attitude 
questionnaire • 



Greater than 
for non-TEAM 
student teachers 



b) The number of TEAM 
student teachers 
voluntarily teaching 
math will be greater 
than for non-TEAM 
student teachers 



b) College supervisor 
ratings 



6) Develop materials 
that are usable by 
Instructors of pro- 
spective teachers. 



Instructors and/or 6) 
consultant will rate 
the materials on degree 
of helpfulness (usefulness), 
clarity, interest, 
appropriateness of content 
level, and relevance for 
elementary school teachers. 



Field trial Instructors 
will rate each TEAM module 
upon completion 



TEAM observers will X 
Interview field trial 
staff after each class. 
Key topics include 
remedial techniques, 
sequence , organizat ion 
of session etc* 



o 
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Table 1 (continued) 



Prolect Goal 

7) Develop materials 
that are judged 
beneficial by 
teacher education 
students* 



Measurable Objectives 

7) a) Undergraduate teache 
education students 
will rate the 
materials on degree 
of usefulness; 

b) clarity 

c) interest value, 

d) appropriateness at 
level, 



e) relevance. 



TEAM I TEAM II TEAM III 

Evaluation Data Spring 1979 Fall 1979 Spring 1979 

7) TEAM modules will XX X 

be rated upon 
completion. 
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B. Characteristics of Student Groups 

Team I and Comparison Group I: Student Characteristics 
There were 46 students interviewed upon admission and prior to the 
beginning of the TEAM courses. These Team students reported a wide range 
of background courses in mathematics. A majority of students had taken 
high school courses in elementary algebra (87%), geometry (85%), and 
trigonometry (63%). It was a rare student who had gone on to solid geo- 
metry (7%) or to calculus (4 or 5%). In college, less than 25% of the 
students reported taking mathematics courses such as calculus (22%) or 
statistics (22%). 

Since the math anxiety reduction or attitudlnal component of the 
course was concerned with student perceptions of mathematics, several 
inter-ziew questions (as well as the attitude measures described below) 
were concerned with this area. Students were asked how they felt about 
their math courses in high school and/or college. Over half the stu- 
dents responded that there was at least one high school mathematics 
course that they did not enjoy (63%). The main reasons why they enjoyed 
a course were given as it was easy (35%) , it was fun (24%) , the 
teacher was good (15%) and the course was relevant (13%) and logical 
(13%). The antithesis of these statements were the main reasons given 
for not enjoying a course. 

When asked how they "feel" about math, students gave a variety of 
responses, predominantly negative: I don't understand it (13%); I don't 
like it (15%); it is hard (9%); I'm afraid (15%); and I avoid it (9%). 
Only 22% said they enjoyed it or it depended on the teacher how they 
felt about it. In response to a question on whether students recalled 
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any particularly traumatic experiences in learning mathematics, 80% 
of the students said "yes". The predominant reason for the traumatic 
experience was given as a teacher (68% of the students who had ex- 
perienced trauma). A further question concerned with feelings asked 
students how they would feel walking into a mathematics classroom right 
then. Only 4 students (.97.) said they would feel positively; 76% of the 
students said they would feel either hesitant or fearful. These feel- 
ings were also reflected in students' anticipation of what they would 
like to get from TEAM. Eighty-two percent said they would like to at- 
tain more confidence and increased achievement in mathematics. 

The overall picture that emerges of the TEAM I undergraduate ele- 
mentary teacher education student is that of a person who has not taken 
mathematics since high school, who reports negative experiences and 
feelings about mathematics, and who would like to increase her achieve- 
ment and confidence in working with mathematics. TEAM participants in 
the first year of the program are generally typical of the type of 
student the project intended to recruit and serve. 

The distribution of age and ethnic group for these students shows 
that they are predominantly white and under 20 years of age (that is, 
the standard age for college students). Six students are "re-entry" 
women, paraprof essionals who are completing a college education, and 
the majority of them are over 30. Forty of the students are white, four 
are black and two hispanic. Of these 46 students, all but one is female. 
Forty-four students completed the course, all were female, and they were 
primarily college juniors entering the education sequence. 
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The comparison group was formed using 51 students who were one 
semester ahead of the TEAM participants, already in the education se- 
quence of courses, and who were beginning the course in mathematics 
methods. They were at the point the TEAM participants would be after 
the TEAM experience. Since most of the eligible students registered for 
TEAM, therefore a control group of non-enrollees at the same point in 
their educational sequence was not possible. 

Team II; Student Characteristics 

The TEAM II group consists of students from two CUNY colleges, 
Queens and City. As described earlier, these two colleges varied in 
their use of TEAM materials, but both followed the approach of using 
a math educator and a psychologist to improve math knowledge and lessen 
math anxiety. TEAM II students completed pre and post tests in math 
concepts (a shortened version at one college), the MARS, F-S Scales, 
AWS and an attitude/demographic questionnaire. This latter questionnaire 
was developed from analysis of the open-ended questions and interviews of 
the TEAM I students. The pre-post questionnaires are reproduced in 
Appendix 2. 

Thirty-three students completed the pre-course questionnaire; 30 were 
females and 3 were males. There were 7 who were sophomores, 21 juniors 
and 4 seniors. Ethnic group representation was: 10 black, 6 Hispanic, 
and 15 white students. Their ages ranged from 18 to 44, with an average 
age of 25 (median of 23 years) A majority of students reported having 
had elemeiitary algebra (83%), in high school, about two-thirds had taken 
intermediate algebra (64%), and only 30% reported advanced algebra. 
Sixty percent said they had taken a course in geometry, and 24% a course 
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in solid geometry. One person reported a calculus course completed, 
30% a trigonometry course, 25% general math, and 10% business math. 
About half had completed a general math course in college and 10% 
calculi^, 21% statistics course and 3% (1 student) a college computer 
math course. 

Students reported their general attitude towards math on a scale 
from 1 - highly positive to 5 - highly negative. Nine percent (3 scu- 
dents) reported a highly positive attitude, 24% (8) each reported some- 
what positive, neutral, and somewhat negative attitudes, and 18% (6) 
reported a highly negative attitude toward math. These percentages 
were similar for the questions, "How do you react to mathematical 
situations?" Six students (18%) reported they enjoy. them, 9 (27%) said 
they were neutral, 2 (6%) said they don't understand them, and the re- 
maining 15 (46%) said, "I feel afraid or nervous." Student self- ratings 
on anxiety about mathematics (Question 7 appendix 2) showed that almost 
90% rated themselves as having some degree of anxiety, 33% said highly 
anxious, 27% said moderately anxious, 30% said a little anxious, and 
6% (2 students) reported themselves as not anxious. 

Students reported that they used math in their daily experience 
frequently (42%), occasionally (48%), and rarely (3%). Interestingly, 
when students answered the question "Who helped you the most when you 
had difficulty with math at school?" 24% indicated their mothers, 9% 
their fathers, and another 24% friends. (The remainder cited a sibling, 
another relative, a tutor and no one (9%).) 

Students also rated their fathers' and mothers' attitudes toward 
their studying math in school — from highly positive to highly negative. 
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About thirty percent rated both parents' attitudes as highly positive 
(father 33%, mother 27%), somewhat positive ratings were 27% for 
fathers and 36% for mothers, neutral attitudes were 21% for fathers 
and 24% for mothers, and somewhat negative attitudes were reported 
only by one student for each parent (3%). 

Other questions asked about the expectations students had for the 
TEAM course and whether students could name any famous women mathe- 
maticians. None of the students could name a woman mathematician, and 
their expectations for the TEAM course were similar to those of TEAM 
I students: anxiety reduction (20%); increased math achievement (5%); 
and both of these goals (18%). Other students expected to increase 
their confidence or have a more positive outlook on mathematics (27%), 
and 15% expected the course would assist them to become better math 
teachers. 

The TEAM II students were similar to TEAM I students in many of the 
characteristics described above. They were, however, older students 
and more heterogeneous in ethnic group membership. The counselor at 
College A indicated that the high percentage of bilingual Hispanics 
probably influenced the pace of the course and that some of the articles 
distributed in TEAM materials were difficult for some students. Family 
responsibilities of older students resulted in limited time spent on 
assignments and study time. 

T EAM III and Comparison Group III; Student Characteristics 
The TEAM III group consisted of students from Queens College taught 
by a mathematics educator, with out-of-classroom consultation and oc- 
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casional participation by a psychologist. With the exception of the 
material on Sex Role Stereotyping in Mathematics, Women, Mathe- 
matics and Careers and Women as Mathematicians, all classroom in- 
struction was by the math educator^ These students had a complete 
set of data instruments administered pre and post-course, and a Com- 
parison group (III) was also tested with MARS and the student ques- 
tionnaire* 

The TEAM III group had 27 female and 3 male students. Twenty-two 
were juniors and 8 were sophomores. The majority of students were 
white (25), two were Hispanic and one was black. Their ages ranged 
from 19 to 43, but 96% were 19-23 years old. 

As with TEAM II, a majority of students reported completing ele- 
mentary algebra in high school (83%), 63% had taken intermediate algebra 
and 37% had completed advanced algebra. Eighty percent had taken a 
course in geometry, 47% trigonometry but only 10% reported a solid 
geometry course and 7% a calculus course. Six percent reported a busi- 
ness math course, and 13% one in general math. At the college level, 
33% reported a general college math course, 20% a calculus course, 3% 
a statistics course and no one reported a computer math course. 

The majority of students reported their general attitudes toward 
math as somewhat or highly negative (74%) ♦ For mathematic situations, 
50% reported being afraid or nervous, 10% said, "I don't understand them 
and 20% said they were neutral. When questioned about math anxiety, 
70% reported they were highly or moderately anxious, and 27% said they 
were a little anxious • (Only one student reported feeling no math 
anxiety. ) 
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A majority of students reported that they used math occasionally in 
their daily lives (63%). Most students also received help in math within 
their family (40%) or from a relative (7Z) or friend (30%). They re- 
ported somewhat less positive attitudes toward math on the part of mothers 
(highly positive, ratings of 27% of fathers and 13% of mothers)* As with 
the earlier TEAM groups, none of the students named a famous woman mathe- 
matician. Expectations for the TEAM course centered in anxiety reduction 
and increased math achievement (40%), increasing confidence (33%) and be- 
coming a better math teacher (23%). Students were not confident about 
teaching mathematics (57% said they would be somewhat or very uncomfort- 
able teaching math', 10% felt neutral; and 17% felt somewhat or very confi- 
dent. ) 

Comparison group III students were typically at the beginning of the 
teacher education sequence, enrolled in courses in educational psychology. 
There were 41 students; all were female. Thirty-three percent were col- 
lege sophomores, 61% were juniors and 6% were seniors. For ethnic group 
81% reported white, 16% Hispanic and 3% Black or Oriental. Age ranged 
from 18 to 49, with the mean age 25, the mode 19, and the median 20 years. 
Their past experience with mathematics (types of courses taken) was fairly 
similar to that of the TEAM III group, with the exception that fewer com- 
parison group students reported courses in elementary algebra (83% in 
TEAM III vs. 52% in the comparison group). 

The general attitude toward mathematics was reported as somewhat or 
highly negative by 51% of the students (compared to 74% for TEAM III 
students). Their general reaction to mathematical situations indicated 
that 39% said they were afraid of them (50% in TEAM III) and 5% said 



39 



they didn't understand them (compared to 10% in TEAM III). Thirty-one 
percent said they were neutral (20Z said the same in TEAM III). Fifty- 
one percent reported this general level of math anxiety as moderately 
or highly anxious, 26% a little anxious and 24% as not anxious. 

Almost half of the comparison group students reported feeling some- 
what or very confident about teaching math (46%) , 15% felt neutral and 
18% felt sotnewhat or very uncomfortable (compared to 57% of the TEAM I 
students) . 

These data on the comparison group students, as with comparison 
group I, indicate that TEAM students differ in self-reported anxiety 
and attitudes toward mathematics, although they were fairly similar to 
other students in their past courses taken in math, for example. The 
comparison group of -students for TEAM III also are somewhat older than 
TEAM III students. 

Pretest Status of Math Attitudes ; 

Status of the TEAM and Comparison groups for pretest measures are 
summarized here. (Posttest data are given in Section E.) Table 2 
permits an examination of the initial status of two of the experimental 
groups, and a contrast with the two comparison groups. Three measures 
were administered across all groups: The MARS with a possible range of 
scores from 98-490, (98 items, from 1 to 5 points each), and two 
Fennema-Sherman scales. Math's Usefulness and Confidence, (of 12 items, 
scored from 1-5 points each), with a possible range of 12 to 60. 
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Table 2 Means and Standard Deviations of Attitude Measures for the 



Experimental and Comparison Groups (pretest scores) 



Attitude 
Meas ure 


TEAM I (n 
M 


=44) 

SD 


Comparison 
Group I (n=51) 
M SD 


t 


P 


MARS 


345.3 


64.7 


209.1 


65.0 


2.71 


.008 


F-S Math 
Usefulness 


34.8 


6.3 


38.8 


5.0 


3.39 


.001 


F~S Math 
Confidence 


20.5 


9.6 


29.3 


10.0 


4.33 


.001 




TEAM III 


(n=30) 


Comparis on 
Group III (n=41) 






MARS 


260.5 


69.1 


231.1 


63.6 


6.5 


.001 



F-S Math 

Usefulness 44.3 7.1 

F-S Math 

Confidence 30.1 11.8 



The data for TEAM II (n=34) showed a mean on the MARS of 249.8 and 
a SD of 82.1 The mean scores on the Fennema- Sherman Usefulness and Con- 
fidence scales were 48.1 (SD 5.3) and 35.9 (SD 11.3), respectively. The 
data on the attitude scales show that TEAM I students reported more math 
anxiety and less confidence than Comparison Group I of teacher education stu- 
dents, as did the TEAM III students compared to their control group. 

A mathematics concept test (see appendix 4) developed for the project 
was a-NLnistered as a pretest to College B of the TEAM II group, and all of 
the TEAM III students. The pretest mean of the 36-item measure was 21.5 
(SD = 7.1) for 17 students in TEAM II, and ?4.3 (SD = 5.4) for TEAM IIT 
students. 
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C» Process Evaluation 

Several data collection strategies were used to document the imple- 
mentation of the TEAM modules and to describe student and faculty 
judgments of sessions and materials • For TEAM I, observational data 
were collected at every session by at least two observers. The frequency 
of student participation was tabulated and apparent anxiety-produced 
reactions were classified and rated as to intensity. Running logs on 
math and pt^ycho logical content, as well as instructional activities were 
kept and used in meetings with project staff in planning for revision of 
materials* 

For TEAM II and III one observer was present at each session. How- 
ever, the recording log was changed to the form shown in Appendix 4. 
The focus was on describing the class structure (individual, small or 
large groups, or entire class) and activity (faculty lecture, student 
discussion, etc. In this format observers noted class events at 10 or 
20 minute intervals and interviewed the instructor fcr ratings on TEAM 
modules after the class session. These logs were summarized and given 
to the TEAM curriculum developers along with any student ratings (Appen- 
dix 5)» Periodically, students were asked to rate the session they had 
just completed. In the second year, these ratings were completed only 
at the end of the modules. The major purpose of all of these activities 
was the improvement of the materials after the field trials. Sample 
data from these evaluation activities are presented on the following 
pages. 
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Student ratings of selected class ses sions; TEAM I 

Session 3 - TEAM I. Students responded to a rating form (See Appendix 
4) which had items on session interest, usefulness, difficulty and so 
on. For example, session 3 was a continuation of the Patterns module 
(the second class on this module) and the ratings are summarized in 
Table 3. The math class was rated as moderately interesting and use- 
ful. The math content was perceived as quite new, but also as quite 
understandable. It was not rated as frightening by a majority of stu- 
dents. Some students found it too easy; fewer found it too hard. Most 
students did not find it too long. The group (attitudinal component) 
session was rated as moderately helpful and enjoyable, and quite reassur- 
ing. The session was rated as neither too long nor too short . The math 
assignment, which was perceived as quite new, was moderately interesting, 
useful and understandable. It was not rated as particularly frightening, 
nor too easy, nor too long. For some, it was considered somewhat diffi- 
cult (mean = 2.7). Students also wrote in comments on the rating form. 

The conments were: 

I feel I am finally understanding something that has to be 
done in math. 

The math is beginning to become more involved and I feel I'm 
beginning to get very nervous about it. 

I felt the material was explained very clearly. 

I felt very relaxed and therefore, not afraid. 
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TABLE 3, TEAM I Mean Student Ratings of Sesgton 3. (n « 39) 

Was this math class: AM VH 

1. Interesting? 3-6 3.9 

2. Useful? 3.3 3.7 

3. New to you? 4*0 3.5 

4. Understandable? 3.7 3.9 

5. Frightening? 2.2 2.2 

6. Easy? 3.0 2.8 

7. Hard? 2.1 3.0 

8. Too long? 2.5 2.6 



13. Too long 

Was the math assignment: 

14. Interesting? 

15. Useful? 

16. New for you? 

17. Understandable? 

18. Frightening? 

19. Too easy? 

20. Too hard? 

21. Too long? 



Was this group session; 

9. Helpful? 3.3 3.9 

10. Reassuring? 3.6 3.4 

11. Enjoyable? 3.3 3.5 

12. Too short? 2.8 



1.8 2.6 



3.3 


4.3 


3.3 


3.9 


4.0 


3.2 


3.? 


3.8 


2.5 


2.6 


2.0 


3.9 


2.7 


2.7 


1.9 


2.2 



Not at all So-so Very much 

Rating Scale: 12 3 4 5 
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Session 6 - TEAM I> Session 6 was the second session on the Appro:ci 
mation and Estimation module; mean ratings are given in Table 4 for 
sessions 6 and 12. The math content was rated as not particularly new, 
frightening or hard. The afternoon students rated the content as more 
interesting than did the morning students. The atmosphere was reported 
as moderately helpful, reassuring and enjoyable by the morning students, 
and more positively by the afternoon students. 

Student comments included: 

I thought the class was a little boring, too many examples 
were given to illustrate an easy to understand concept. 

I thought the material was fairly interesting and fun but 
I was bored because I am confident and know this material 
very well. 

I really had trouble understanding some of the problems and 
don't know how well I will do on the homework but I'll try. 
It shouldn't be that bad. 

I felt very confused today. 

I found the lesson a little drawn out. 

I feel confident in this math course no matter what the subject 
matter is. Even if I do not do well in it, I still feel confident. 

I just know that I will have to study harder. 

What Ellie said really hit about just because you are able to 
follow along to the end doesn't mean it was simple. I think most 
of us are programmed to expect the difficult stuff and anticipate 
problems^ When they aren't there, we say to ourselves - well, if 
I got it then it must have been really simple • 

Was a little too redundant. 

Like doing a puzzle - figuring alternatives. Estimating is 
a daily happening with me. It does not intimidate me. Cal- 
culations may be a different story. 
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I find the math is getting a little bit harder. I'm not as 
nervous as I was before if I find I do not understand some- 
thing. I know eventually, 1*11 understand it by either getting 
additional help from the teacher or from classmates. 

Straightened out some wrong theories I held on number placement 
and decimal placement. 



Table 4 Mean Student Ratings 


of Sessions 


6 and 12: 


TEAM I 




Was the math content: 
1. Interesting? 


Session 6 
AM m 
(n = 21) (n = 16) 


Session 12 
AM PM 
(n = 22) (n = 18) 


2.3 


3.8 


3.3 


A.2 


2. Useful? 


3.2 


4.1 


2.7 


3.8 


3- New to vou? 


2.3 


1. 8 


Q "7 
J. / 


'X Q 


4. Understandable? 


3.6 


4.3 


3.4 


3.9 


5. Frightening? 


1.6 


1.5 


2.0 


1.7 


6. Hard? 


2.2 


2.4 


3.0 


2.9 


was the general acmospnere. 
7. Helpful? 










3.1 


4.6 


3.5 


3.7 


8. Reassuring? 


3.1 


4.5 


3.2 


3.7 


9. Enjoyable? 


2.8 


3.7 


3.1 


4.0 


Not at all 




So- 


so 


Very much 


*Rating Scale: 1 


2 


3 


4 


5 


Session 12 - TEAM I. 


Session 12 


was the second session 


of the 



Choice and Chance module. The math content was judged to be "moder- 
ately" interesting, new. understandable and difficult by the morning 
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group and "quite" interesting, useful, new, understandable and difficult 
by the afternoon group (see Table 4). Neither group found the session 
frightening. The atmosphere was rated from "moderately" to "quite 
helpful," reassuring and enjoyable for both groups, although the after- 
noon group tended to have more positive ratings than the morning group. 
Student comments included t 

This unit is much more difficult than the past one has been. 

It's hard to go back to doing the math after the break. 

I thought I was going to learn the basic math to some degree, 
e.g.: 7 X 7 or 1/2 + 1/4. 

It's a pleasure to be able to come into a math class and under- 
stand what's going on, but at times I was bored. Mayber there 
should be some kind of division of the class. 

Student comments provided useful information for revision. Several of 

the modules were extensively revised, based on student, faculty, and 

consultant ratings. Tlie revised materials were used by the TEAM II and 

III groups. 

Module Ratings — TEAM II 

Data for the Patterns, Choice and Chance, and Approximation and 
Estimation modules are presented in Table 5. 
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Table 5 Mean Student Ratings* for Selected Modules; TEAM II 





College A 

Patterns 
(n = 12) 


College 6 


College B 


College B 


Was the math content: 


Patterns 
(n = 17) 


Choice & 
Chance 
(n = 14) 


Approximation 
and Estimation 
(n = 18) 


1. Interesting? 


4.3 


4,1 


3.9 


4.0 


2. Useful? 


4.2 


3.5 


4.4 


4.4 


3. New to you? 


3.3 


4.2 


3.2 


2.8 


4. Understandable? 


3.7 


4.1 


3.6 


4.1 


5. Frightening? 


2.3 


2.6 


2.9 


2.3 


6. Hard? 


2.5 


2.7 


3.4 


2.7 


Was the general 
atmosphere: 

7. Helpful? 










4.0 


4.6 


4.1 


4.5 


8. Reassuring? 


3.8 


4.5 


3.7 


4.6 


9. Enjoyable? 


4.3 


3.9 


3.6 


3.9 




Not at all 




So-so 


Very much 


♦Rating Scale 


1 


2 


3 


4 5 



For College A, the Patterns module ratings indicate that in general 
the math content was judged to be quite interesting and useful, somewhat 
new and understandable, and not particularly frightening or hard. The 
atmosphere was perceived as quite helpful and enjoyable, and somewhat 
reassuring. At College B, the same module was also judged to be quite 
interesting, new and understandable. It was also not perceived as 
frightening or difficult content. The usefulness was rated so-so, and t 
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atmosphere as quite reassuring, helpful and somewhat enjoyable. 

The Approximation and Estimation module was perceived as quite 
interesting, useful and understandable. It was not particularly new, 
frightening or hard. Tlie atmosphere was again perceived as quite help- 
ful, reassuring and enjoyable. The content of the Choice and Chance 
module was considered also to be quite useful and interesting, but 
newer in content and somewhat more frightening and hard. The general 
atmosphere was, however, perceived as helpful, and somewhat reassuring 
and enjoyable. 

Module Ratings; TEAM III 

Student ratings were collected for one of the math modules — Approxi- 
mation and Estimation—and for the module on Sex Role Stereotyping in 
Mathematics Education. These ratings indicated that the Approximation 
and Estimation content was judged to be only somewhat interesting, use- 
ful, new and understandable, and so-so in difficulty. The general at- 
mosphere was also about average in judgments of helpfulness, reassurance, 
and enjoyability. Student comments on the math module included: 

I found some sessions to be better than others. Basically I 
found metrics to be the most confusing. 

I don't feel I'm prepared for the quiz - several unanswered 
questions and assignments. 

I found the math content useful only at certain times - 

1. the metric system, 

2. using a calculator (how to feed an equation into it), 

3. average and approximation 

Learning about the memory was helpful - very much. 

Two students commented on the sex role stereotyping module: 

The class sessions were an enlightening exi^erience. I thor- 
oughly enjoyed the sessions. 

ERIC 
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This topic is an extremely interesting and useful part of the 

course. I hope there is more that deals with attitudes used 

in teaching. Our own analysis of texts was a fun way of learning. 

Overall, the student ratings indicate that for the TEAM II and III 

students the math content of the modules rated was generally interesting, 

useful, understandable, and new to at least some students. The focus 

on dealing with math anxiety also seem to have resulted in a classroom 

atmosphere that was perceived as helpful and reassuring. 

A. Faculty Ratings and Comments on Modules; TEAM II 

At College A the instructor had seven class sessions using TEAM 
materials; session one included an orientation to the project and 
testing, session 2 through 6 included materials from the units on 
demystifying math and on patterns; and session 7 was devoted to patterns. 
At College B, session one was similar; sepsion two included Demystifying 
Math and Patterns, and sessions three through six were on Patterns. 
Sessions 7 to 10 used the material on Approximation and Estimation, and 
session eleven the material on Metric Measurement. Session 12 was con- 
cerned with Women as Mathematicians and sessions 13 through 15 involved 
the material on Choice and Chance. 

College faculty evaluations were obtained by asking, "What parts 
went well today? And what parts didn't go well?" The math educator 
at College A, using the Patterns material, indicated that the story of 
Gauss, development of a sum and identifying patterns went well; averaging 
numbers did not go as well. At College B the math educator indicated a 
highly positive response to the Approximation and Estimation material. 
She also indicated that the geometric interpretation of patterns did 
not go well, that there were too many ways given to sum an integer, and 
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that the Metric Measurement materials needed more than one session. 

No preferable sequence was found within the Patterns module at 
College A; at College B the math educator indicated that: unnecessary 
material was in the Patterns module; the Approximation and Estimation 
module should precede the Patterns module; that Metrics should have two 
sessions; and that she preferred teaching combinations after permuta- 
tions (putting probability in the middle). 

At College B, with respect to the math anxiety reduction materials, 
the discussion of anxiety and logs went well, as did the chance to ex- 
press feelings, logs, the slide show, stereotjrpes discussion and the 
model of interviewing. However, the math educator felt the stereotjrpes 
discussion took too long. 

The psychologist at College A was concerned that the materials dis- 
tributed- for reading were too demanding (the class included a high per- 
centage of bilingual Hispanic and black students who were working full 
time, had families and were attending college). Main activities directed 
toward the psychological aspects of learning mathematics centered on stu- 
dent confidence and competence. One discussion related to the TEAM 
philosophy involved the group verbalizing how their students felt when 
facing difficulties in arithmetic. Students realized that their style 
of working with the children actually reinforced the same anxieties and 
fears and feelings of inadequacy that they felt in their elementary 
classes years before. 

Three math modules were rated on Need for Revision by College B 
faculty. (See Appendix 6 for form). The Approximation and Estimation 
module received the maximum rating (Is highly satisfactory) as shown in 
Table 6* The Choice and Chance module received moderately satisfactory 
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Table 6 College B Ratings* of Modules by Mathematician: TEAM II 



Module 



TS Tins MODULE FOR TEACHER 
EDUCATION STUDENTS; 

1. At an appropriate level of 
difficulty? 

2. Likely to be interesting to 
these students? 

3. Based on material that Is 
important for the prospective 
teacher of elementary math- 
ematics? 

4. Likely to increase their 
mnthematics confidence? 

5. Sufficiently clear to be 
used by other teacher 
education instructors? 

6. Suitable for students with 
varying math backgrounds? 

7a • Likely to increase their 
mathematics knowledge? 

7b. Likely to increase their 
knowledge about sexTole 
stereotyping. 

7c. Likely to increase their 
knowledge of women in 
mathematics? 

7d. Likely to increase percep- 
tion of mathematics as an 



Approximation 
6c Estimation 



5 
5 



Choice (t 
Chance 



Patterns 



5 
5 



NA 



NA 



important s ubject for women 



4 
3 

4 
4 
4 

NA 

NA 

NA 



2 

2 



3 
5 

4 
4 



NA 



NA 



NA 



'VScale 1 2 3 4 5 

needs major needs some is is moderately is highly 

revision revision adequate satisfactory satisfactory 
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ratings, with one exception. The Patterns module received ratings 
indicating a need for some revision on difficulty and interest level, 
but a highly satisfactory rating on likely to increase mathematics 
confidence. Comments suggested specific revisions on several word 
problems. 

The observer records of classroom structure and activities are not 
reported here in detail. The predominant finding is that the TEAM II 
and III faculty taught the math content using a highly structured, full 
class approach. This may be partly the result of having small classes 
(the n's for the three classes varied from 12 to 19), and also of the 
nature of the materials. Further understanding of the process of TEAM 
classes is indicated by case material taken from student logs primarily 
from the TEAM II classes. (See also the questionnaire responses in 
Section E. ) 

5. Ratings of Audio Cassettes 

The three audio tapes designed to provide alternatives in instruc- 
tional materials, were planned during the first year of the project. 
Scripts were written by consultants and staff, revised and then role- 
played by TEAM I students in the second year of the project. Subse- 
quently, the tapes were produced using the revised scripts, with the 
assistance of technical consultants. 

Ratings of the completed tapes took place at the end of the projects' 
second year. Students at several points in the teacher education se- 
quence at Queens College, from an introductory course to a graduate 
curriculum course, served as raters. 
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The ratings, (presented in Tables 7, 8 and 9) were made uaing a 
five point scale ( 1 " not at all, 3 « so-so and 5 « very much) to 
rate six qualities of the tape and three qualities of the general class 
atmosphere. The ratings of Getting From Here to There were carried out 
in a graduate class in Social Studies methods and materials, (n»19) 
two undergraduate classes in mathematics education (n«25 and 28) and an 
introductory education course (n«32)- The ratings of Teachers Are 
Important were carried out In a graduate Social Studies methods and 
materials class (n»18), and two undergraduate mathematics methods 
classes (n«24 and ?8), an open-education class (n=21) and an intro- 
ductory education course (n»31) . The ratings of Interviews With the 
Past were carried out in a graduate mathematics and science education 
(n«23) and science education (n«15) course, and an undergraduate 
mathematics and science education (n=10) class. 

The ratings indicate that the tapes were at least satisfactory in 
the qualities "interesting," "useful," "thought provoking." The 
ratings on "understandable" and "clearly audible" were rated positive 
for Getting From Here to There and Teachers Are Important . Audibility 
and understandability were less satisfactory for Interviews with the Post . 
The ratings on "new to you" suggests that students had limited information 
about the importance of sex role stereotyping in education. The general 
atmosphere was rated positive in 11 ot une 12 classes involved in the 
rating process. 
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Table 7 Mean Ratings of Getting From Here to There by Four Groups of Students 

I II III IV 

(n'19) (n=25) (n=28) (n=32) 

Was the tape; 



1. 


Interesting? 


3.8 


3.9 


4.4 


3.5 


2. 


Useful? 


3.5 


4.6 


3.9 


3.5 


3. 


New to you? 


2.7 


3.6 


3.8 


2.8 


4. 


Understandable? 


4.4 


4.5 


4.9 


4.5 


5. 


Clearly audible? 


4.3 


4.6 


4.8 


4.5 


6. 


Thought provoking? 


3.8 


3.8 


4.1 


3.6 



Was 


the general atmosphere: 










7. 


Stimulating? 


3.4 


3.4 


3.9 


3.4 


8. 


Relaxed? 


3.9 


4.1 


4.5 


3.9 


9. 


Enjoyable? 


3.7 


3.9 


4.3 


3.6 
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Table 8 Mean Ratings of 


Teachers are Important by Five Groups of 


Students 






I 

(n-18) 


II 
(n=24) 


III 
(n=28) 


IV 
(n=21) 


V 

(n=31) 


Was the tape: 














1. Interesting? 




4.1 


3.6 


3.9 


2.6 


3.5 


2. Useful? 




4.2 


3.7 


4.0 


2.5 


3.9 


3. New to you? 




2.4 


2.6 


3.3 


1.9 


2.1 


4. Understandable? 




4.9 


4.6 


4.8 


3.5 


4.4 


5. Clearly audible? 




4.9 


4.6 


4.4 


3.2 


4.3 


6. Thought provoking? 




4.5 


4.0 


3.8 


2.7 


3.7 


Was the general atmosphere: 












7. Stimulating? 




4.1 


3.1 


3.2 


1.9 


3 4 


8. Relaxed? 




4.8 


4.0 


4.3 


2.8 


3.6 


9. Enjoyable? 




4.2 


3.8 


3.9 


2.4 


3.7 


Table 9 Mean Ratings of 


Interviews 


with the Past by Three Groups 


of Students 






I 

(n=23) 


II 
(n=15) 


III 
(n=10) 






Was the tape: 














1. Interesting? 




4.1 


3.1 


3.7 






2. Useful? 




3.0 


2.1 


2.9 






3. New to you? 




4.4 


4.7 


4.8 






4. Understandable? 




3.5 


3.9 


3.6 






5. Clearly audible? 




3.0 


3.1 


3.6 






6. Thought provoking? 




3.7 


3.4 


4.2 






Was the general atmosphere: 












7. Stimulating? 




3.6 


2.9 


3.5 






8. Relaxed? 




4.5 


3.7 


3.7 






9. Enjoyable? 




4.1 


3.2 


3.6 
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D. Case Material 

The case material is presented here in two parts. The first part 
identifies the themes or issues that occurred in the student logs and 
that focused on the classroom atmosphere and substantive approaches to 
math content and anxiety. The second part follows three students for 
the semester, using •their log entries to show attitude change. 

As part of the development of positive attitudes toward mathe- 
matics, 19 students of TEAM II were asked to write a weekly log in which 
they would reflect on their feelings, progress, and the course in gen- 
eral. Logs were submitted regularly by 12 of the students whose re- 
sponses ranged from one or two sentences to three and four pages in 
length. 

There were several themes that could be identified in the logs. 

Two themes related to the classroom atmosphere that developed. One of 

these themes concerned the students' feelings of not being "alone," or 

"left behind," and a "growing comradeship" which evolved out of their 

anxieties about xnathematics : 

It seems as though there is a growing comradeship for most 
people in the class. I know everyone's problems in math and 
they know mine. 

When I realized I was not the only one confused it made me 
feel better. 

Now I know I will not be left behind while the rest of the 
parade marches on to the mystical land of learning without me. 

Another theme focused on the patience and understanding of the 

faculty teaching the TEAM course: 

I wasn't afraid of asking dumb questions or being laughed at . • . 
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(. • . there's hope) I really like the time and patience the 
professors of TEAM math offer and give to their students from 
math skills to mental stabilization about anxiety attacks • 

I keep waiting for her (the math instructor) to give up on me. 

I'm glad to see that when I ask her (the math instructor) she 
is patient and goes back over the material slowly. She doesn't 
put anyone down, or make you feel stupid. She is willing to 
stop and go back over things. That makes me feel more relaxed. 

Her patience seems to be the key: "If you don't understand it, 
we will do it again." 

Two other themes or issues concerned the pedagogical approach in 
mathematics and the focus Cu V^st anxiety in the psychological component 
of the course. The mathematician presented the math material in great 
detail with multiple solutions. The students were divided in their 
reactions to how helpful this method was. Many students expressed nega- 
tive feelings toward over-explanation, but the positive view of this 
approach is expressed in the last two quotations below: 

I think it was explained too much, thus making the lesson harder 
to understand. 

The more approaches to solving each problem, the more stress 
build-up in me. 

I become slightly anxious when we take so long on one problem. 

I felt, as soon as I understood, I wanted to leave well-enough 
alone. I didn't want to learn new ways to do it because X was 
afraid I'd get confused. 

The material was presented and explained in such detail that 
it wasn't necessary to be at all anxious. 

The teacher was trying to convey ... try another way to do a 
problem, you may find the method easier~I was on a high. 
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The students expressed very positive reactions to the test prepara- 
tions whidi were designed as one part of the effort to reduce anxiety 
connected with the mathematics content of the course. 

I feel secure in knowing that the material on the test was 
covered completely in class. 

Talking about the material before the test was handed out 
helped (relieve anxiety or pressure) and so did the promise 
of retest if I didn't do well enough. 

I want you to knov; that this was the first time I took a 
math exam and wasn't scared to death when looking at the 
questions. 

The students in TEAM III reflected the approach to evaluating stu- 
dent progress by their log entries: 

We finished up our topics on approximation and estimation. We 
reviewed on Thursday for our test Monday. I feel there is more 
involved in this module than there was on the first module on 
patterns. We seem to have spent more time on patterns and 
rather rushed through this. We should have spent more time on 
the metric system. I'm still not familiar with it. 

The review was quite helpful though anticipating questions on 
the test seems to be a good idea. I feel confident about 
taking this test although I'm not sure how I'll do. 

I think the test was fair, but some of the things caught me off 
guard, like the part where we're asked to choose what measure- 
ment unit was correct. This is where my only mistake was. For 
some reason, I was more nervous for this test than the first 
one. But, for this test I got the 19 because _I studied and 
not because the test was easy. I realize now that there is a 
difference between straightforward and fair—and ensy. 

So that we might gain a broad picture of actual change of attitude 

toward mathematics learning as a result of the TEAM course (experience), 

three students were studied in depth. The changes in attitudes that 

some students experienced are evident from the log entries of Helena, 

Diane and Kathy (flctious names). 
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Helena - A poor math student who has admittedly "blocked" math. 

Helena had a MARS pretest score of 417 and posttest score of 322* 

The pre-post scores on the Fennema-Sherman Confidence Scale were 

25 and 31 and for the Usefulness Scales were 48 and 45. The math 

concepts pretest score was 14 and the posttest score was 24 (of 36). 

Knowing that too many students seemed smarter than me made me 
feel so inadequate for such a long time. 

One teacher told me I had better work harder when actually, I 
was burning the midnight oil studying. (This I never forgot.) 

I liked your TEAM psychologist proclamation about advising us 
to leave the past behind, to forget about the 'yesterdays,' and 
to deal in the 'now.' Maybe you have given me the Incentive 
which I need, so that I will sit down and approach these problems 
from another perspective—one that is positive, challenging, and 
full of hope. 

I am put at ease with (the mathematician's) relaxed manner of 
teaching. Even the girls in the class are relatively nice to 
one another. 

When I tried to do that problem from the board I felt so frustrated, 
as if all concepts I had understood in class had suddenly vanished. 

I thought (the teacher) was very patient and compassionate. Her 
intonations verified that she wasn't going to put pressure on 
us and suddenly I felt very reassured and was able to deal with 
the problems In a relaxed fashion. 

Today, while taking the test, my mind went blank ♦ . . When I was 
told that I could take the test again, my inner fears abated 
because I saw that I would be given another chance to show improve- 
ment. I don't find this class very easy ... I hope the work 
will come more easily. 

. . . with more self-discipline and extra help, I feel that I'll 
have a good chance to keep the doors to my mind open. 

... I didn't understand completely. During class, I kept trying 
but (the teacher) took the time out and personally tried to make 
me comprehend the material. I have always had a closed mind about 
rounding-off numbers. 

I didn't understand the metric units at all. I found that only by 
doing the exercises and by using the metric units did I under- 
stand it. 
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Something significant happened two weeks ago. I was pretty 
upset about this week's math test. When I went to study for 
it I felt the tension and feelings that I was going to fail it, 
but when I looked at my study guide I said to myself, 'this is 
what I learned in class and what (the teacher) went over with 
me when I came for extra help.' Soon I experienced a recall. 
I could finally understand it. This rarely happened in class — 
usually I have great difficulty with the problem solving. To 
me this was a breakthrough. 

Today I was nervous about the test. When I saw an improvement 
on my test score I was overjoyed. This gave me quite a bit of 
confidence. 

I think that I was so proud because I had gone over the work 
myself and taught myself the areas that I did not previously 
understand. I'm pleased at this accomplishment. 

Diane - 

Diane had a MARS pretest score of 297 and posttest score of 141. The 
F-S Confidence scores were 28 and 38 (posttest) and the Usefulness 
scores were 41 and 49. Her Math Concepts pretest score was 10 and 
posttest score was 25. 

It took me quite a while to decide if I should take this course. 
It sounded like a good idea because I need something to help me 
get over my math anxiety but I thought nothing could really help 
and that it was just another math course to dread going to all the 
time. I finally decided to sign up because it made me realize 
that if there is a course like this one, I can't be the only one 
with this attitude. I don't expect to be a scholar in math but 
I do hope to acquire a positive attitude toward math. 

I really do not know why I have such a dislike toward math. Some 
of the worst experiences I can remember are during grammar school, 
when I had to go to the board, especially if I had the wrong 
answer. 

When (the teacher) called on someone for an answer I began to get 
nervous and forgot everything. When I realized that I was not the 
only one confused, it made me feel better. 

I felt today's lesson went well for me ... I realized there is 
more than one way to solve a problem. When there is no one pres- 
suring me to solve a problem a certain way, I don't feel nervous 
and I can choose a procedure that I feel comfortable with. 
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When I was called on to give an answer, I became a little 
anxious, but I knew that I had the right answer. I don't know 
why I got that feeling, but as soon as I gave my answer the 
anxious feeling went away. 

I found the math a little difficult; however, when (the teacher) 
helped me out it became clear to me. 

It was such a good feeling to understand the concept of rounding 
numbers. I want to do more of them because I can't believe I 
finally got it. 

One of the questions I thought I didn't know the answer to, I did. 
I wrote it down, but then I crossed it out. I don't know why. I 
think that perhaps it seemed too easy. 

It (metrics) really doesn't seem all that bad. I'm sure it will 
take time to learn It completely, but I'm not at all dreading it 
as I had been quite a while ago. 

I really enjoyed today's class. I've always wanted to know about 
the metric system but I've never really looked into it. I used 
to think I'd never be able to learn a whole new system, but I do 
not feel that way anymore. 

When T started the test I did not feel at all nervous, which is a 
good feeling. It really makes it much easier to concentrate. 

I find I am really interested in learning something new. It's a 
much better feeling not having to worry about it. I never thought 
I would enjoy coming to a math class. 

(after the final) I feel pretty good. I feel I learned quite a 
bit from this course. 

Kathy - 

Kathy had a MARS pretest score of 303 and a posttest score of 206. 

The F-S Confidence score was 25 pre and 40 post TEAM. The Usefulness 

Scores were 52 and 59. Her Math Concepts pretest score was 16 and the 

posttest was 31 (of 36 possible). 

There are numerous reasons why I have a bad way of looking at math. 
Since grade school I haven't liked math and was usually scared to 
go to class. I would be very nervous before, during, and after 
class. I remember having the problem of not catching on the first 
time something was explained. I usually needed things to go a 
little more slowly to understand. There probably were others in 
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the class who did too, but when someone would ask the teacher 
to go over it once more, the teacher would get exasperated or 
sarcastic or even shout. This happened to me a lot. It was 
very embarrassing and frightening, so soon I just didn't even 
bother to ask. I sat there and tried to fake it. If I was 
called on, I usually guessed an answer. 

Another thing about math is that I'm afraid of it. I feel that 
maybe I have a mental block against it. Before I even look at 
a problem X tell myself I can't do it. By the time I see it, I've 
already convinced myself that I'll never be able to figure it out. 

. . . so the reason I took this class is to try to overcome this 
block or fear I have of math. Also, I want to prove to myself 
that if I'm not afraid to do it, to learn it, that I most likely 
will learn it. The other reason for taking the class is that I 
want to teach elementary school, and I want to feel comfortable, 
or at least more confident, with math. 

When I understood the lesson I felt pretty good, until I started 
to worry about whether I would understand the other lessons to 
come. 

Another thing Is that not only has my conditioning been to have 
negative experiences with math — but my mother even picked it up. 
When I came home, she didn't really have anything for me to eat 
because I usually can't eat after a math class. She merely as- 
sumed that because I had a math class I would not be hungry. But 
I was hungry. I guess that's a good sign. 

After class I felt pretty proud of myself. I felt good because I 
understood everything and was able to figure out the problems 
without too much of a struggle. It even felt like fun when I got 
the problems. 

But I still feel a little suspicious about the work yet to come. 
Will I be able to grasp it or at least understand it? I feel 
a iittle bit more optimistic in comparison to how I felt after 
last week's class, though. 

Though I felt frustrated a few times during class because I was 
getting a little confused at times. Also, when checking the home- 
work I found that I worked out the problems correctly, but made 
mistakes in the multiplication. This disappointed me becaus^i in 
the past. If by some rare chance I would understand the math, I 
would make silly multiplication or addition or subtraction errors — 
but the problems would be marked wrong anyway. So, when this 
happened again, T got the same old frustrating, discouraging 
feelings back again. 
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I got help after class, and that helped a little, but I still 
felt disappointment in myself for those homework problems. I 
didn't feel as good and as confident as I did after the last 
class, but I did understand the material once (the teacher) 
helped me, 

I felt very proud of myself. I was getting every problem correct 
and even beginning to enjoy it! I was beginning to feel more 
confident in myself. 

I'm getting a better feeling about math already. I'm actually 
beginning to enjoy it. It's getting to be fun. 

Today we had our test. I really wasn't too nervous; or so I 
thought, but I must have been inside because I knew the material 
and understood everything we had learned, but I couldxi't remember 
the formulas on the test. I was about to freak out but I just 
told myself not to quit. Some of the problems I had to do the 
long way and some formulas I derived. I find, in math, when I m 
studying I know it, but on the test, even though I know the 
material something inside tells me, 'no, that's wrong. I'm 
not confident in what I write down. I begin to doubt myself. 
I don't trust my answers, but I wasn't really upset. 

I knew I could take the test over, I was basically disappointed 
in myself for forgetting some of the formulas. I was tense while 
waiting for the results of the test, which I was glad were re- 
turned right away. 

When I got it back, I was relieved. Also—I did well! Much better 
than I had expected. 

I guess I can't expect everything to happen overnight. At least I 
wasn't a nervous wreck as I usually am, and I didn't get a stiff 
pain in the back of my neck as I usually do. So I did forget some 
things becauce of nerves. It's still an improvement. Maybe the 
next time I won't forget anything and I'll be even less nervous. 

I was disappointed though, as I said in class, that you said, 
"Only two more minutes." Because doing math fast is one of the 
fears of math, extra time helps for some, especially during a test. 

After class last session I felt very 'smart.' I'm really getting 
the hang of things. I'm beginning to believe that if I had had 
understanding teachers, as I do now, honestly, then I would have 
no trouble with math as I do now. I am beginning to believe that I 
have the ability to learn and understand math, if it is taught to 
me with understanding and with skill. I'm not saying that I can 
learn very advanced math overnight, but I think that I wouldn't be 
as frightened to try. 
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After class I felt okay becaues i imderstood everything. At 
one point I didn't, but she went over it and then I got it. 

... I felt so proud of ntyself. It's good to know something 
but better if you can appl^ it. 

I wasn't even nervous before the test — just a little but not as 
bad as the last one — but I really wanted to get 100%. I really 
studied, and I just wanted to prove to myself that I could get 
them all right. I didn't, and so I was a little disappointed, 
but I'm going to take a retest and try to get them all right. 

After class I felt pretty good. I understood what we learned 
and there weren't any problems. I think that the interview 
will be an interesting assignment, at least. 

I found that I was very tired for class because the night before 
I was up till three a.m. This affected my concentration. It was 
hard for me to really concentrate as much as I would have liked 
to, but I managed and I covered all of the material. 

After class I felt a bit confused. Not confused in a bad sense, 
but in a good sense. I felt I learned so much that I was a 
little confused. I felt I wanted to sort it all out. When we 
went over fractions, and I understood, I felt great. I felt I 
had learned something I should know and was embarrassed that I 
hadn't. Then I realized that I said I didn't understand at the 
time when I didn't. Maybe I can learn it because I want to. 

— after the final exam! 

Relieved! I feel I could have done better on the final, but I 
learned so much in the class on the whole, that I'm very satis- 
fied. Very glad I took this excellent class. 

These three students represent the higher end (more anxious) of the 
range of scores on the MARS pretest, and their student logs reflect 
their attitudes toward mathematics also. Their progress is shown in 
lower MARS and higher Math Concepts posttest scores. 

Issues of faculty attitudes and the use of student assessments 
identied in part 1 are also repeated here. The extent to which these 
cases are "typical*' or are the result of the TEAM materials are 
examined In the summative evaluation section below. 
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E, Sunanative Evaluation and Comparison 

Sunmiative data were collected through interviews and through 
paper and pencil measures of attitudes and achievement for each TEAM 
group of students. These data, along with comparison group data for 
TEAMS I and III, permit the reader to reach conclusions about the 
degree of improvement and effectiveness of the TEAM approach for reducing 
math anxiety and increasing student competencies in mathematics. 

Student Attitude Change 

Student attitudes were assessed through prepost interviews, logs, 
questionnaires, and administrations of the MARS and Fennema-Sherman 
scales. These data all point to a similar conclusion, that the various 
settings in which the TEAM ^.pproach was used resulted in a more positive 
and less anxious attitude toward learning mathematics. 

Student responses to prepost questions directed at whether atti- 
tudes had changed over the semester, as well as their current atti- 
tudes, are shown in Table 10. 

The majority of TEAM students reported that there had been a posi- 
tive change in their attitudes toward mathematics. Overall, less than 
20% reported no change and only 2% (two students) reported attitudes 
a little more negative. Another form of this question asked them to 
compare their present and pre-C" :rse status. As shown in Table 10, 
over two-thirds reported they felt less anxious and 27% reported the 
same status in anxiety. Samples of the open-ended responses TEAM I 
students gave for their positive changes are given in Table 11. Stu- 
dents in TEAM III had few responses to this question, perhaps because 
the majority had expressed most of these feelings in their logs. 




66 



Table 10 Change and Post Course Status of TEAM Groups Attitudes 
Toward Mathematics: TEAM I» II» and 

Do you think your attitudes toward math have 
changed any this semester? 

Group 

TEAM TEAM II TEAM III TOTAL 
Response Categories n ^ n ^ n % 



Yes, a lot more positive 


13 


(29%) 


13 


(38%) 


7 


(24%) 


33 


(31%) 


Yes, a little more positive 


21 


(48%) 


15 


(44%) 


15 


(52%) 


51 


(48%) 


No change 


10 


(23%) 


4 


(12%) 


6 


(21%) 


20 


(18%) 


Yes, a little more negative 


0 


(0%) 


1 


(3%) 


1 


(3%) 


2 


(2%) 


Yes, a lot more negative 


0 


(0%) 


0 


(0%) 


0 


(0%) 


0 


(0%) 


No answer 


0 


(0%) 


1 


(3%) 


0 


(0%) 


1 


(1%) 


Total: 


44 


(100%) 


34 


(100%) 


29 


(100%) 


107 


(100%) 



Compared to the beginning of the 
semester would you say you are: 



Less Anxious 


27 


(61%) 


24 


(70%) 


22 


(76%) 


73 


(68%) 


The same 


15 


(34%) 


7 


(21%) 


7 


(24%) 


29 


(27%) 


More Anxious 


2 


(5%) 


1 


(3%) 






3 


(3%) 


No answer 


0 


(0%) 


2 


(6%) 






2 


(2%) 


Total: 


44 


(100%) 


34 


(100%) 


29 


(100%) 


107 


(100%) 
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Table 11 Samples of student atateoents on positive change in their 
attitudes toward math; TEAM I . 



Question: Do you think your attitudes toward math 
have changed any this semester? How? 

1. Oh Yes! In the beginning I didn't realize that I had certain abilities. 
Now I realise I have the potential. 

2 Yes 1 don' t find it as hard now. Upped my confidence. I was very 
scared in the beginning because the last math class (in high school) 
was awful. 

3. I do. I am more patient. Before if I didn't understand it, I'd skip 
it; now I don't give up too easily. 

4. I felt very relaxed in the class. I see that you can experiment with 
math more. It's interesting. 

5. Yes. I don't feel as incompetent as I used to. I feel I have a better 
understanding of math and don' t feel as helpless . 

6 Yes definitely. I previously saw numbers in any form and I blocked 
them out. Now vhen I see numbers I take time, I concentrate. 

7. Yes. I feel I can cope with some concepts. I feel that I can learn it 
and it is possible to cope with it. 

8. I'm a little more comfortable with it. With enough help and work I can 
do better. X just got a job where math is involved. 

9 Yes I think they did a lot. I was so unsure. I can asfc questions; I 
feel confident because I know what I am doing. Because I don t fail as 
much, I have more successes when I do the problems. I feel more relaxed 
and no tension. If you had a problem they would help you figure it out. 

10 Yes I think they did. Became more open with subject. I find in my - 
field work, girls should be encouraged in math; they need it just as 
much as guys. Girls often have negative attitudes about math. The 
grade advisors don't always stress the importance of academics to girls. 

11 Definitely. In one of my courses. Accounting, I got my first A. I used 
to go crazy with formulas; now I was able to memorize them. I enjoyed 
doing it in both classes; I would work problems out on my own. 
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Another question permitted the TEAM groups to be compared to 
Comparison Group III on their post-course attitudes toward mathe- 
matics. Tliese data are in Table 12, TEAM students overall report a 
more positive attitude than do the Comparison Group students. Seventy- 
one percent of the TEAM students report somewhat or highly positive 
attitudes toward math, whereas only 28% of the comparison group re- 
ported these attitudes (X ^ " 11-35, p » .02). 



Table 12 TEAM and Comparison Group attitudes toward mathematics. 

Question; Would you say that your attitude towards math now is generally: 

TEAM I TEAM II TEAM III TOTAL COMPARISON III 
n Z n % n % n % n % 



Highly positive 


7 


(16X) 


9 


(27Z) 


6 


(21%) 


22 


(21%) 


3 


(6%) 


Somewhat positive 


29 


(66Z) 


12 


(25Z) 


13 


(45%) 


54 


(50%) 


10 


(22%) 


:)eutral 


5 


(11%) 


8 


(24%) 


7 


(24%) 


20 


(19%) 


17 


(37%) 


Somewhat negative 


3 


(7X) 


4 


(12%) 


2 


(7%) 


9 


(8%) 


13 


(28%) 


Highly negative 


0 


(0%) 


0 


(0%) 


1 


(3%) 


1 


(1%) 


2 


(6%) 


No answer 


0 


(0%) 


1 


(3%) 


0 


(0%) 


1 


(1%) 


0 


(0%) 


Total: 


44 


(lOOZ) 


34 


(100%) 


29 


(100%) 


107 


(100%) 


45 


(99%) 
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The self-reported rating on level of anxiety pre and posttest can 
be compared for TEAM II and III students. These data are shown in 
Table 13. More students report their state of anxiety as moderate, 
a little or not anxious, after the course than before it. This changed 
from 66% t^fore the course to 91% after the course. 



Table 13 Pretest-posttest self-reported level of math anxiety 
TEAM II and III. 



Question: How would you rate your anxiety about mathematics? 
Do you feel: 



Pretest 

TEAM II TEAM III 
n % n % 

Not anxious 2 (6%) 1 (3%) 

A little anxious 10 (30%) 8 (27%) 

Moderately anxLous 9 (27%) 11 (37%) 

Hig»' nxlous 11 (33%) 10 (33%) 

No answer 1 (3%) — — 

Total: 



Posttest 

TOTAL TEAM II TEAM III TOTAL 



n 7. 


n 


% 


n 


% 


n % 


3 (5%) 


7 


(21%) 


1 


(3%) 


8 (13%) 


18 (29Z) 


15 


(44%) 


10 


(35%) 


25 (40%) 


20 (32%) 


9 


(26%) 


15 


(52%) 


24 (38%) 


21 (33%) 


2 


(6%) 


3 


(10%) 


5 (8%) 


1 (IX) 


1 


(3%) 






1 (1%) 



33 (99%) 30 (100%) 63 (100%) 34 (100%) 29 (100%) 63 (100%) 



Another series of questions examined whether students would identify 
famous women mathematicians, the way females are treated in math text- 
books, and how students thought they would feel about teaching math in 
elementary school. None of the students could name a famous woman 
mathematician before the TEAM course. None of the Comparison III group 
students, when posttested at the same time as the TEAM III students. 
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could name a famous woman mathematician. However, in both TEAM II and 
III almost half the students could name three famous won an mathematicians 
(A5%), another 23% named two, and 11% named one correctly. There were, 
however, still 21% of the students who did not name from 1 to 3 women 
correctly, although they knew that there were such women. 

Table 14 presents data for a' question on how women are treated in 
math textbooks. Both TEAM I and III data show all students have noticed 
the treatment of women in math texts. A few of the TEAM II students 
indicated that they had not noticed. (Observer logs at College A show 
that only one session involved this topic and it consisted of a slide- 
tape presentation and discussion, not student analysis of current ele- 
mentary school math texts.) Comparison III data show a high percentage 
of students who have not noticed the treatment of females (60%) and a 
small percent who considered the treatment unfair (11%), compared to 
TEAM students (overall, 79%). Thus, where the TEAM materials are used 
there is a change in students perception of how women are treated in 
roath textbooks, primarily to recognize the lack of fairness and stereo- 
typing in texts. 

Examples of the types of comments students make in open-ended re- 
sponses to this question were available from TEAM I students. Responses 
to the manner in which females are treated in math texts were coded 
into four categories, three of which indicated dissatisfaction with the 
treatment of females. Only three students (7%) stated the treatment of 
females was not so bad. Samples of the the types of statement in the 
other three categories were: 
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"I think it is disgusting. Now I can see why women feel the 
way they do about math. It starts at such a young age, the 
sex-bias, that it is easy to see the women's attitude toward 
math." 

"I think it is horrendous. It has a long-term effect on their 
attitudes toward themselves as people and on their potential 
in the world of mathematics." 

"Unfairly shown as nurses, teachers. Wasn't aware of it until 
we examined math texts—really a revelation. Young years are 
very impressionable and important. Teachers have a great deal 
of influence at that time." 

"I can't believe it. They make the woman feel that men can^^do 
it and women cannot. I see it in magazines, TV, and so on." 

"Never noticed it before . . . new books seem to be free of 
sex-bias." 

"I felt females are treated in a subordinate manner. Makes me 
feel sad. I have to be twice on guard. Examples in books were 
not blatant but rather subtle." 

"That surprised me a lot: I was never aware before and I didn' 
notice it in elementary school. It is demeaning to girls; it 
is a shame. I wonder if young kids notice it." 

"Stereotyped! Boys always seem to go fishing and they catch 
5 fish. Peggy Sue goes to a party and she breaks three 
balloons. The boys are named Bobby and the girls Peggy Sue. 
If I don't get a job teaching, I am going to rewrite the 
textbooks. " 
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Table 14 Posttest responses to treatment of women in math texts: 
TEAM and Comparison III groups 



TEAM I TEAM II TEAM III TOTAL COMPARISON 

III 





n 


% 


n 


Z 


n 


% 


n 


% 


n 


% — 


I have not noticed 


0 


(0%) 


5 


(15%) 


0 


(0%) 


5 


(5%) 


28 


(60%) 


Treatment seems okay 


3 


(7%) 


4 


(12%) 


1 


(3%) 


8 


(7%) 


4 


( 8%) 


I think it's unfair 


36 


(82%) 


24 


(70%) 


24 


(83%) 


84 


(79%) 


10 


(11%) 


No answer/other 


5 


(11%) 


1 


( 3%) 


4 


(14%) 


10 


(9%) 


5 


(21%) 



Total 44 (100%) 34 (100%) 29 (lOO*',) 107 (100%) 47 (100%) 
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Since the TEAM project has long-term objectives of influencing 
how prospective teachers practice in the classroom, another question 
asked students how they expected they would feel about teaching 
math in elementary school. Table 15 presents post-course data for 
each TEAM group. Comparison group III, and the pretest responses 
for TEAM III. A comparison of the positive respnnses. very and some- 
what confident and comfortable, shows that significantly more of the 
TEAM students (76X) gave these responses, compared to the comparison 
group (51%). Chi square comparing the TEAM III and Comparison III 
groups is not significant. While the TEAM III posttest ratings are 
not different from those of the Comparison group, they showed improve- 
ment from pretest data which show that before the course only 16X of 
the students gave these responses while posttest data show 78X describ- 
ing themselves as confident. The TEAM course appears to have increased 
the status of math anxious students to the point where they report 
being more comfortable with teaching math than comparison students. 
(See also the data below on the follow-up of TEAM I as student teachers, 
where more TEAM I students voluntarily taught math lessons than did 
non-TEAM student teachers.) 



Table 15 Posttest Responses to feelings about teaching math in elementary school: 
TEAM and COMPARISON III Groups 

Question: How do you think you'll feel about teaching math in elementary school? 

TEAM I TEAM II TEAM III TEAM COMPARISON III 

TOTAL 



% n % n % n % n % 



Very uncomfortable and 
insecure 



very confident and 

comfortable 3 ( 7%) 9 (31%) 7 (25%) 19 (20%) 13 (30%) 

Somewhat confident 

and comfortable 29 (71%) 11 (38%) 15 (53%) 55 (56%) 11 (26%) 

Neutral 0 (11%) 5 (17%) 1 ( 4%) 6 ( 6%) 7 (16%) 

Somewhat uncomfortable 

and insecure 9 (22%) 2 ( 7%) 4 (14%) 15 (15%) 11 (26%) 



0 ( 0%) 2 ( 7%) 1 ( 4%) 3 ( 3%) 1 ( 2%) 



Total: 



41 (100%) 29 (100%) 28 (100%) 98 (100%) 43 (100%) 
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A final overall evaluation question used in the second and third 
semesters of the project asked whether students would recommend that the 
course be offered on a regular basis for teacher education students. 
Responses for TEAM II and III students are given in Table 16. About 40% 
of the students highly recommend the course, and another 43% recommended 
it for some students. Overall, 84% of the students would recommend the 
course; none of the students considered it an irrelevant course, and 
another 5% suggested that the course needed change. 



Table 16 Student responses to TEAM overall evaluation question: 
TEAM II and III. 



Question: Would you recommend that this course be offered on a regular 
basis for teacher education students? 



Yes, highly recommended 
Y«-:S, for some students 
Neutral 

No, n«eds changes 
No, irrelevant course 
No answer 

Total: 



TEAM II TEAM III TOTAL 



15 


(44%) 


11 


(38%) 


26 


(41%) 


15 


(44%) 


12 


(41%) 


27 


(43%) 


2 


(6%) 


3 


(10%) 


5 


(8%) 


1 


(3%) 


2 


(7%) 


3 


(5%) 


0 


(0%) 


0 


(0%) 


0 


(0%) 


1 


(3%) 


1 


(4%) 


2 


(3%) 


34 


(100%) 


29 


(100%) 


63 


(100%) 
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The critical incident technique was used to gather evaluation data 
for TEAM I and the responses suggest why the TEAM course is recommended 
by students for part of the regular teacher education program. Students 
were asked, "What was the best thing about the course for you?" and, 
"What was the worst thing about the course for you?" Responses were 
coded for each question and examples of each code category are provided 
here. The most frequently cited "best" course experiences were in the 
area of self-confidence and awareness, A sample response was: "The 
whole course in general, was very good for me. I'm not as nervous about 
taking a math course as I was before. This course gave me confidence 
in approaching m;»th/' Another response was, "It changed my perception 
of math and myself in relation to it. I've always hated math and felt 
that I was just no good at it. I think the course made me see that 
given enough time, and when taught with patience, I can do o.k." 
Twelve students (39%) were in this self-confidence category. 

Nine students (21%) gave responses that were categorized as 
"relaxed atmosphere." Sample responses were: "The best thing about 
the couse was the feeling of a very relaxed atmosphere and not being 
afraid if I didn't understand the work"; and, "It was a positive 
experience in a very supportive atmosphere." Math achievement was the 
third most frequently cited best experience (7 or 16%) of the students. 
Sainple responses were: "I learned new things about math. Also, instead 
of being told what the formula was, I was able to figure ic out myself 
(with a little help)"; and, "I learned a lot of rote learning." The 
category of TEAM staff (14% of the students' responses) was typified by 

ER?C Of, 
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the statement, ."The extra help and support made available by the staff. 
The atmosphere was also very helpful since it was relaxed and friendly, 
not your average math class." The remaining best experiences included 
enthusiasm about math ("It gave me more enthusiasm in wanting to learn 
math") and the lessening of anxiety about taking math tests ("I learned 
to relax when it came to taking math exams and I also learned a lot 
about the field itself and about the attitudes and feeling that others 
have about it"). Overall, the "best things" about the course cited by 
students were centered on the TEAM project goals of increasing confidence 
and achievement in the area of mathematics. 

Student responses for the "worst thing" about the course also 
centered on a few areas — varying level of difficulty of the material for 
groups of students and the resulting prob"*^* s of too slow a pace for some 
students and too fast a pace for others* 

Another "worst" experience was given as, "The anticipation of tests." 
and "A feeling of anxiety when I didn't understand a new method." Statements 
about the math content included, "I felt that some cf the math that we 
were taught was not relevant for us as future teachers" and, "A lot of the 
course material I felt was a waste of time, like the math formulas for 
adding different sums of numbers," and five comments (out of 44 respondents) 
were specifically on the difficulty of the Choice and Chance module (which 
was extensively revised after TEAM I). 

Other examples of the positive responses some students have for the 
TEAM course are provided in the logs of TEAM III students, and are 
summarized in the laot entry of a student who gave the course an enthus- 
iastic recommendation: 
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I can't believe this is the last log; T think I'm actually 
going to miss writing themi TheyWe really been a help to 
me all along, and I think it would be good to go back and 
reread my earlier logs, I realize that I have learned a 
lot (i.e. the Metric System!!!) as far as both competence 
and confidence are concerned. However, it would still be 
very interesting to actually see any weekly changes in my 
attitude. 

Mastering the Metric System is perhaps my single most 
important accomplishment this semester academically. 
However, this is not the only thing I've learned from 
TEAM! I feel I've gained a great deal of academic confidence 
in math. Indeed, I still can't believe that I'm having a math 
final in college, and I'm not even worried. It's been a while 
since I looked at the formulas for adding the first 100 numbers, 
but I know that once I review it I'll remember it. The greatest 
thing is that when a friend said, "Too bad you have a final on 
your birthday, June 2^ I said, "It doesn't matter—it's only 
math!" "Can you believe it?!!?' I never thought I'd say that 
about any final especially math. 

That statement, coupled with my knowledge of the metric 
system, would be enough to say that I have benefitted from 
TEAM. But I've been noticing that my confidence has trans- 
ferred to areas to math other than those dealt with in class. 
Even though I probably started the course in better shape 
(academically and mentally as far as math is concerned) than 
most people in the class, I have definitely made a great deal 
of progress: indeed, I don't need to convince myself that 
TEAM has definitely helped me— I know it's true! 

Other attitude change data examined below are the MARS and Fennema- 
Sherman Scales Scores. 
Results of Attitude Instruments 

Standard measures of attitudes were also administered to examine 
attitude change. The instruments were the Mathematics Anxiet y Rating 
Scale (MARS) and the Confidence and Usefulness scales of Fennema- 
Sherman Attitudes Toward Mathematics Scales . 

The data in Table 17 show generally very consistent and significant 
decreases in the MARS scores for all three TEAM groups. Thus, the TEAM 
approach in different settings used by different faculty appears to be 
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effective. Similar effects are shown for TEAM I and III on the F-S 
scales; TEAM II does not show significant increases in ratings of 
Confidence in Math and Usefulness of math, but the trends are in the same 
positive direction. Students' scores showed increases in the perceptions 
of mathematics as useful and increases in their confidence. 

Table 17. Pretest-Posttest means, SD's and t^ for the MARS and F-S Scales: 
TEAM I, II and III. 

MATHEMATICS ANXIETY RATING SCALE* 







Pretest Mean 


Posttest mean 


n 


t 


P 


TEAM 


I 


245.3 (SD=64.7) 


211.6 (SD-64.6) 


44 


4.26 


.001 


TEAM 


II 


249.8 (SD=82.1) 


195.8 (SD=66.6) 


34 


3.13 


.003 


TEAM 


III 


260.5 (SD=69.1) 


198.1 (SD=57.5) 


30 


6.50 


.000 


COMPARISON III 


231.1 (SD=63.6) 


218.1 (SD=78.2) 


41 


1.74 


.089 






FENNEMA-SHERMAN MATH USEFULNESS** 








TEAM 


I 


34.8 (SD=6.3) 


28.1 (SD=5.7) 


44 


3.69 


.001 


TEAM 


II 


48.1 (SD-5.3) 


49.3 (SD=6.3) 


34 


.88 


ns 


TEAM 


III 


44.3 (SD=7.1) 


48.7 (SD-5.9) 


30 


4.20 


.000 






FENNEMA-SHERMAN MATH 


CONFIDENCE** 








TEAM 


I 


20.5 (SD-9.6) 


26.4 (SD=9.3) 


44 


5.86 


.001 


TEAM 


II 


35.9 (SD=11.3) 


41.0 (SD=11.5) 


34 


1.82 


ns 


TEAM 


III 


30.1 (SD=11.8) 


38.5 (SD=10.5) 


30 


7.60 


.000 



* Higher scores indicate more math anxiety: 98 items, 1-5 points each. 
** Higher scores indicate more math usefulness or confidence: 

12 items, 1-5 points each. 
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Comparison groups for TEAM I and III also received some of the same 
attitude measures. Table 18 presents the TEAM I comparison group posttest 
data and Table 19 the TEAM III comparison group data. 

Table 18. Means, Standard Deviations, and t^ tests on Posttest attitude 



measures for TEAM I and Comparison Group I. 



Measure 


TEAM I 


group 


Comparison group 








M 


SD 


M 


SD 


t 


_E_ 


MARS 


211.6 


64.6 


209.1 


65.0 


.19 


N.S. 


F-S Usefulness 


21.9 


5.7 


21.2 


5.0 


.59 


N.S 


F-S Confidence 


33.6 


9.3 


30.7 


10.0 


1.43 


N.S. 




n = 44 




n = 


51 







The data for the attitude measures in Table 2 (given earlier in 
Section B) indicate that the TEAM I group had significantly higher initial 
scores (more math anxious, less confident about math, and lower values 
for the usefulness of mathematics) than the comparison group (posttested 
only). On the posttest in contrast to the comparison group as shown in 
Table 18, TEAM I showed no significant differences on any of the attitude 
measures. At the conclusion of the semester in the TEAM project, these 
students showed math attitudes similar to students at the same point in 
the teacher education sequence who were not as anxious about mathematics. 

The data given earlier in Table 17 show that the mean pre-posttest 
socres on MARS differed significantly for TEAM III students. The 
comparison group pre-posttest means did not differ significantly. A t^ 
test of the difference in means for pretest-posttest scores for TEAM III 

f\ * 
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and Comparison group III are given in Table 19. MARS scores did not 
differ significantly between the two groups ( = 1.85, p = ,068) for 
either the pretest or posttest scores. 



Table 19. Means, Standard Deviations and t^ tests for pre and posttest 

data on attitude measures for TEAM III and Comparison Group III, 



Measure ^ TEAM III (n = 30) COMPARISON Group III 

(n = 41) 

M SD M SD t p 



M/^S Pre 260,5 69,1 231.1 63,6 1.85 ,068 

Post 198,1 57,5 218.1 78,2 1,17 ,246 



Although the posttest scores did not differ significantly for the 
experimental and comparison groups on the MARS, Figure 1 shows a plot of 
the scores, and indicates that the significant difference on posttest MARS 
scores for TEAM III are not due to a regression effect. The significant 
change from pretest to posttest for TEAM III appears to reflect more than 
an artifactual difference due Lo statistical regression and therefore, 
an analysis of covariance was computed, using the pretest scores in the 
MARS as the covariate. The F for the covariate was 62,8 (p = ,0000). 
The main effect for groups was also significant (F = 13,86, p = .0004). 
When adjusted for initial status on the MARS scores, the posttest 
difference in MARS scores is significant, with the TEAM group showing 
a lower mean score in the measure of math anxiety for TEAM III. 
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COMPARISON III 



TEAM III 



Pretest 
Mean 



Posttest 
Mean 



Knowledge Assessment 

Increases in mathematics knowledge were assessed in two forms. For 
TEAM I knowledge was assessed on four measures during the semester. One 
of the measures, a mathematics concepts test, was administered as a 
posttest only. This test was developed in the first year of the project 
since no existing mathematics achievement test was appropriate. The math 
concepts test was administered pre and posttest at College B to TEAM II 
and TEAM III. These assessments generally show some gains in math 
knowledge but there were limitations in the math concepts test which was 
developed for the assessment. Some students on their pretests had all 
but a few items correct, indicating a ceiling effect. 

Four assessment instruments were prepared for TEAM I (See Appendix 9) 
Quizzes 1 and 2 had ten questions. The mean score for Quiz 1 was 8.6 
(n = 44), the mode was 10, and the range was two to ten. On Quiz 2, 
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the mean score was 8.2, the mode was also 10, and scores ranged from three 
to ten. The final examination assessed information and knowledge from 
the three modules developed at the time of TEAM I. A considerable range 
of scores v?.t3 evident, 26 to 100, but over half the students received 
scores of 85 or better. The comparison of TEAM I and Comparison Group I 
means on the Math Concepts test of 36 items indicated no difference. The 
TEAM I mean was 25.3 and the Comparison Group I mean was 24.7, t^ = .38, 
n.s. (SD's of 7.7 and 7.8 respectively). The Math Concepts test did not 
show superior achievement for the TEAM I group. Since no pretest had been 
administered and wasn't possible to analyze changes in score. (Analysis of 
covarlance using the MARS score as the covariate showed that the main 
effect remained non-significant, F = 2.80, p = .098). Table 20 presents 
the data on the Math Concepts test for TEAM II and TEAM III. 



Table 20. Pretest-posttest results for the Math Concept Test: 
TEAM II and TEAM III. 



* a ten-item test 

** a thirty-six item test 



Group 


Pretest 


Posttest 


n 


t 


P 




Mean 


SD 


Mean 


SD 








TEAM II - A* 


5.3 


2.2 


7.3 


2.3 


13 


3.82 


.002 


B* 


21.5 


7.1 


28.8 


7.0 


17 


4.43 


.000 


TEAM III*** 


24.3 


5.4 


29.5 


5.2 


30 


6.9 


.000 



The students at College A were administered a shortened form of the 
concepts test, since they completed only one of the TEAM modules (Patterns). 
The t^ test for pretest-posttest means showed a significant P value. For 
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College B and TEAM III students the 36 item test was used and both 
groups also showed a significant difference between the pretest and post- 
test means. College B gains ranged from zero (a student who had perfect 
pretest and posttest scores), to a gain of 15 points. For TEAM III the 
gains ranged from a minus one (one point lower on posttest) to a gain of 
17 points. 

Both the student comments and pretest-posttest comparisons for 
TEAMS II and III indicate increases in student knowledge. TEAM I and 
Comparison Group I data indicate these gains probably do not bring TEAM 
students to a math knowledge performance that is significantly better 
than that of unselected teacher education students. However, this 
interpretation must be made cautiously, because of limitations in both 
the content and psychometric properties of the concepts test. See 
Section VI, Implications for future research, for further comment. 
TEAM I Follov-up; Student Teachers 

TEAM I participants were in the field placement or student teaching 
semester of the teacher education program in the Spring of 1980. There 
were 126 student teachers in the Early Childhood and Elementary placements 
during the semester. Of these, 32 (25%) had participated in TEAM I. 
These 32 students were assigned to eight college faculty supervisors 
during the first half of the semester. All student teachers were assigned 
to faculty who had not participated in the TEAM project. During the second 
half of the semester, student teachers were reassigned to other schools 
and faculty. For the second half of the semester the students were 
assigned to ten professors. The assigned faculty also supervised 41 
other student teachers. A questionnaire. Treatment of Mathematics by 
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Student Teachers During Placement (Appendix 10) was completed by the 
eight faculty for the F<ibruary-March placement, and by 10 faculty for 
the April-May placement. 

The college supervisors for the first placement indicated that 47 
(64%) of the 73 students observed chose to teach a math lesson. The 
proportion of TEAM students choosing to teach math voluntarily was .80 
(16 of 20 students); the non-TEAM proportion was .58 (31 of 53). The 
difference in the proportions is significant (Z = 1.75, p = .040, testing 
the directional hypothesis that more TEAM students would voluntarily choose 
to teach a math lesson) . The difference for the second placement was not 
significant, as many supervisors had required student teachers to present 
a math lesson if they had not already done so. Since TEAM student 
teachers were not assigned to specific supervisors nor observed by the 
TEAM faculty, and the presentation of a math lesson had not been 
required by any supervisors at the time of the first ibservation, TEAM 
participants presented a math lesson in a public elementary school class- 
room voluntarily. This result is one of the desired long-term objectives 
of the TEAM program, to affect classroon behavior in the teaching of 
mathematics. Several large-scale evaluation studies have linked frequency 
of presentation of reading and mathematics (i.e. pupil time-on-task) with 
pupil achievement. A necessary first step is the type of behavior found 
here for TEAM student teachers, that Is, a greater willingness to teach 
mathematics voluntarily. 

A series of ratings on general attitude toward math, willingness 
to teach math, enthusiasm communicated, general math skills, and quality 
of math lesson (poor to excellent - 1 to 5 point scale) showed no 
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significant differences in mean ratings for the TEAM and non-TEAM student 
teachers (Mean ratings varied from 4.0 to 4.5 with little variability). 
These results were found for both the first and second observations/ratings. 

College supervisors were asked to judge the difficulty level of 
questions that the student teacher directed to boys and girls, and the 
equity of positive reinforcement for boys and girls. The difficulty of 
questions to boys and girls was rated as equal for almost all of the 
student teachers (94%). Similarly, the frequency of positive reinforcement 
for boys and girls was rated as equal (94%) . 

It was originally hypothesized that TEAM students would teach mathe- 
matics more often and be more enthusiastic about mathematics in the class- 
roon than non-TEAM student teachers. TEAM students who had initially 
expressed greater math anxiety than a comparison group of teacher 
education students, and who obtained higher MARS scores, chose to teach 
mathematics more frequently. There were no significant differences on 
the variables rated by supervisors. Students were rated as presenting 
lessons with the same attitude, willingness and enthusiasm, math skills 
and quality of the math lessons. It seems reasonable to infer that the 
TEAM I students' progress in overcoming their mathematics anxiety during 
the course in the spring of 1979 was maintained for at least one year. 
In the spring of 1980 no statistically significant difference in style or 
quality of math lessons were discerned between TEAM and NON-TEAM student 
teachers. Since during one observation period TEAM student teachers were 
reported to have voluntarily presented mathematics lessons more frequently 
than their non-TEAM peers, their tendency to avoid mathematics had been 
influenced positively. 
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F. Summary 

The evaluation for the TEAM project focused on providing feedback to 
TEAM developers for the improvement of TEAM course materials and assessing 
changes in attitudes, mathematics anxiety and mathematical concepts. 
Course materials were modified on the basis of the responses and ratings 
by faculty and students in three field trials. During year 1 on the 
project the materials were used by a mathematics educator and an 
educational psychologist during year 2 the materials were used in two 
colleges in the fall, with a math educator psychologist in one setting 
and a mathematican and psychologist in the second settings, in the spring 
the materials were used by a mathematics educator, with only consultation 
by a psychologist. 

While they offered specific suggestions for revisions, overall the 
materials perceived as satisfactory by both faculty and students. The 
Patterns module received the lowest rating (needs some revision), of the 
three modules rated by the mathematician teaching the course in the fall, 
1979. These ratings were given in response to two questions— appropriate 
level of difficulty and whether the content was likely to be interesting 
to these students. Consistently high ratings were given the Approximation 
and Estimation module. The Patterns module was extensively revised for 
the final set of instructional materials. 

To assist potential users of the TEAM materials to understand student 
feelings as they progress through the TEAM course, evaluation case material 
was developed. Issues that occurred in student logs were identified. 
These issues focussed on the classroom atmosphere and the substantive 
approaches to math content and anxiety. For the classroom atmosphere, 
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the two key themes were first, the students' feelings of not being "alone," 
"left behind," and theii growing comradeship, and second, the patience and 
understanding of the faculty using the TEAM materials. While some 
students raised questions about the inductive approach and the numerous 
examples uied in presenting the mathematics content, and varied in their 
reaction to this inst.ructional technique, students' overall improvement 
in attitudes and reduction in math anxiety are evident. The test 
preparations designed to reduce anxiety, particularly math anxiety, were 
very positively viewed. The student logs provide further understanding 
of the changes students experienced ?.n their attitudes and perceptions. 

The pre-course measures of anxiety indicate that the students 
volunteering for the TEAM course had higher scores on a measure of math 
anxiety (MARS) and lower scores on the perceived usefulness of mathematics 
and confidence in their ability to use mathematics. Post-course measures 
of attitudes, mathematics anxiety and mathematical concepts indicated 
gains in each area as well as performance equal to or better than 
comparison students who were less math anxious and who tended to have 
more positive attitudes toward mathematics. These results are particularly 
clear for such attitude items as, "Would you say that your attitude towards 
math now is generally highly positive?... to generally highly negative," 
and, "How would you rate your anxiety about mathematics? Do you feel not 
anxious?. ..to highly anxious." For mathematical concepts, there were 
reliable student gains where pre-post tests were given to TEAM groups. 

There were also modules designed to increase awareness of famous 
women in mathematics, sex stereotyping in mathematics classroom materials, 
and the importance of mathematics in careers. TEAM students could name 
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more famous women mathematicians when given that question pre-and-post 
course, and all TEAM I and TEAM III students had noticed the treatment of 
women in elementary school math texts and more considered it unfair, when 
compared to non-TEAM students. Another question tapped student feelings 
about teaching mathematics in the elementary school. More TEAM students 
felt very or somewhat comfortable about teaching than did a group of 
comparison students. 

An overall student evaluation question asked students whether they 
would recommend offering the course on a regular basis to all teacher 
education students. A large majority, 83%, would either highly recommend 
the course or recommend it for some students. A follow up of TEAM I 
participants as student teachers revealed that more TEAM student teachers 
choose to teach math voluntarily than did non-TEAM student teachers 

(80% compared to 58%) . 

Overall, the TEAM evaluation data are highly positive and indicate 
that the materials should be useful to other teacher education programs 
concerned with the preparation of elementary school teachers who are 
less math anxious, more aware of the role in women in mathematics, 
prepared to identify sex role stereotyping in math textbooks, and aware 
of the importance of math to women in a wide variety of careers. The 
materials should also be readily adaptable for use in the inservice 
training of elementary school teachers and perhaps for high school 
teachers and teachers of college level courses in departments of 
mathematics. 

Implications for future research and development are in the areas 
of the instructional (inductive) approach, the integration of testing 
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with teaching, the relationship between the development of confidence 
and competence in a subject, the measurement of problem solving skills, 
and the effect of varying treatment according to the initial character- 
istics of participants. 

VI. IMPLICATIONS FOR FUTURE RESEARCH 

There are several implications for future research that arise from 
the defvelopment and evaluation of the TEAM materials and course. These 
are in the areas of the instructional approach, the integration of testing 
with teaching, the relationship between the development of confidence 
and competence in a subject area, the measurement of problem solving skills, 
and the effect of varying treatment according to initial characteristics 
of participants. 
The instructional approach 

The philosophy underlying the teaching strategy used in the TEAM 
materials is that the confidence and knowledge of the learner are best 
enhanced by the use of an inductive approach. In this approach, learners 
are not given the problem solving rules immediately, but arrive at them 
through generalizing from the solutions to a number of carefully selected 
and sequenced problems. As indicated by the student logs and open ended 
responses, the approach was fruitful in terras of learners being able to 
reconstruct formulas and approaches in examinations and feeling confident 
in their ability to do so. For some students, however, this is a new 
approach and their past experience makes them feel that the approach is 
lengthy and drawn out. Research is needed to examine these attitudes in 
more detail, and in particular to determine if the approach is effective 
for different types of students. (This also relates to the measurement 
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problem discussed below*) 

The Integration of testing with teaching 

One prominent nvathematlcs educator (Begle, 1979) has suggested that 
a key variable In assisting learning In mathematics Is the frequent use of 
short quizzes and the immediate feedback they provide. In the TEAM 
project, tests are used as an opportunity to explore math-related anxiety, 
•"/hlle there is some research on the use of tests to Increase learning, 
there is little or no research on the use of frequent tests within a 
program having the reduction of anxiety .as one of the goals. There is 
a need for research to determine the optimum number of quizzes needed 
within programs in which the instructional goals Include both competence 
and reduction of content-related anxiety. 

Confidence and competence 

The TEAM materials and course have as their goal increasing 
mathematics competency and simultaneously building confidence in one's 
ability to use mathematics, with an accompanying decrease in anxiety 
about mathematics. The interaction of competence and confidence is one 
of the as yet untested hypotheses of TEAM. To achieve this goal TEAM 
materials were designed to present prima^'ily unfamiliar mathematical 
concepts, so students could perceive clearly their gains in knowledge 
of mathematics and so that prior negative experiences with particular 
content areas would not have a major effect. Research is needed to 
test this hypothesis that the use of unfamiliar mathematical concepts 
facilitates increases in confidence (as opposed to the use of familiar 
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mathematical concepts) In programs such as TEAM. This Is, an 
Imaginative and Innovative approach to old skills, facilitates the reduct- 
ion of math anxiety, as well as Increasing mathematical problem solving 
competencies. 

The TEAM project has effectively met the goals of reducing math 
anxiety and Increasing confidence (In several class settings). Increases 
In mathematical problem solving skills and understanding of mathematical 
concepts have not been as thoroughly examined. This is partially due to 
the lack of a measuring Instrument to assess changes In understanding 
and application of mathematical concepts (see below) . It is also due to 
the fact that the primary purpose of TEAM was materials development; a 
research project is now necessary which would thoroughly investigate the 
effects of TEAM on mathematical competence. It would be desirable to 
test the competence-comfidence hypothesis with inservlce teachers in 
relation to their mathematics teaching. 

The measurement of problem solving skill s 

Since the inductive approa'ch to teaching ma thematic concepts is 
Intended to give the learner a new approach to problem solving in 
mathematics, the measurement of problem solving skills is critical. Most 
measurement of problem solving examines problem outcomes or solutions, 
but does not assess the most important component of the skill, the process 
by which the student solves the problem. The TEAM project had anticipated 
working on the measurement problem, but did not have the resources to do 
so within the time constraints of the project. A serious need to be met 
is the development of a process measuring "instrument." Careful 
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examination of the effects of the instructional approach, as well as the 
interdependence of confidence and competence, is not possible without 
further development of the measurement instrument. Research is needed to 
define the problem solving "process" in more detail (for these adult 
learners). Clarification of initial status of skills in problem solving, 
how adult students approach math problems, definitions of the effective 
approaches and assessments of process f id outcome are required for such 
research. This clarification can be undertaken in research on programs 
using the TEAM instructional approach. It will then be feasible to 
develop measuring instruments that have the possibility of objective 
scoring and reliability. 

The interaction between aptitude and treatment 

TEAM participants were recruited by informing students that the 
program existed and inviting them to enroll. This resulted in a self- 
selected sample of students who had enrolled for various reasons and 
who had significantly differing skills and anxieties. It is expected 
that students with low skill and high anxiety need different treatments 
from students with high skill and high anxiety or low skill and low 
anxiety. Systematic examination of these subgroups is recommended. 
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